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COLLECTION AND EXAMINATION OF SAMPLES 3

daily samples before compositing have not been reported. Spe-
cific conductance was usually determined on each daily sample,
and pH, chloride, or other determinations were also made on many
of the daily samples. As noted in the table headings these data
are available for reference at the district offices listed under Di-
vision of Work, on page 19.

Quantities of suspended sediment are reported for 42 sta-
tions during the year ended September 30, 1954. The sediment
samples were collected one or moretimes daily at most stations,
depending on the rate of flow and changes in stage of the stream.
Sediment samples were collected less frequently during the year
at many other points. In connection with measurements of sedi-
ment discharge, sizes of sediment particles were determined at
38 of the stations. As noted under "Remarks" in the table head-
ings, suspended-sediment concentrations also were determined
from the samples collected for chemical analyses in some parts
of the country. The data do not provide a reliable basis for com-
puting the loads of suspended sediment carried by the stream but
may be of value for design and operation of filtration plants uti-
lizing these stream waters. Records of these infrequent deter-
minations are available for reference in the district offices listed.

Material which is transported essentially in continuous contact
with the stream bed is termed bed load and is not considered in
this report. Allother undissolved materialin transportis termed
suspended sedimentand generally constitutes the major part of the
total sediment load. At the present time no reliable method has
been developed for determining bed load on a routine basis.

COLLECTION AND EXAMINATION OF SAMPLES
CHEMICAL QUALITY

Samples for chemicalanalyses were usually collected daily at,
or near, points on streams where gaging stations are maintained
for measurement of water discharge. Most of the analyses were
made on 10-day composites of daily samples collected for a period
ofa year at each sampling point. Three composite samples were
usually prepared each month by mixing together equal volumes of
daily samples collected from the 1st to the 10th, from the 11th to
the 20th, and during the remainder of the month. For some streams
thatare subjectto sudden andlarge changes in chemical composi-
tion or concentration, samples were composited for shorter periods
on the basis of the concentration of dissolved solids indicated by
measurements of specific conductance of the daily samples.

The samples were analyzed according to methods regularly
used by the Geological Survey. These methods are essentially the
same as or are modifications of methods described in recognized
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authoritative publications for the mineral analysis of water sam-
ples (Collins, 1928; Am. Public Health Assoc., 1946).

For those waters containing moderately large quantities of
soluble salts, the value reported for dissolved solids is the sum
of the quantities of the various determined constituents using the
carbonate equivalent of the reported bicarbonate. In other analy-
ses the value reported as dissolved solids is the residue on evap-
oration after drying at 180°C for 1 hour. Specific conductance is
given for most analyses and was determined by means of a con-
ductance bridge using a standard potassium chloride solution as
reference.

SUSPENDED SEDIMENT

In general, samples were collected daily with the US D-43
depth-integrating sampler (U. S. Inter-agency, 1948, p. 70-76)
from a fixed sampling point at one vertical in the cross section.
The US DH-48 hand sampler was used at many stations during
periods of low flow. Suspended-sediment samples, consisting of
depth-integrated samples at three or more verticals in the cross
section were made periodically to determine the cross-sectional
distribution of the suspended concentration with respect to that at
the daily sampling vertical. In streams where comparatively
rapid fluctuations in transverse distribution of water discharge or
sediment concentration are encountered at the sampling point,
samples were taken regularly at two or more verticals to deter-
mine the average concentration across the section. During peri-
ods of high flow, samples were taken two or more times through-
out the day at many sampling stations, and during periods of rap-
idly changing flow samples were taken hourly at some stations.

Sediment concentrations were determined by filtration or evap-
oration of the samples as required. At many stations the mean
daily concentration for some days was obtained by plotting the in-
stantaneous concentrations onthe originalor copies of the original
gage-height chart. The plotted concentrations adjusted, if neces-
sary, for cross-sectional distribution with respect to that at the
daily sampling vertical, were connected or averaged by continuous
curves to obtain a concentration graph. This graph represented
the estimated concentration at any time and, for most periods,
meandaily concentrations weredetermined from the graph. When
the concentration and water discharge were changing rapidly, the
day was often subdivided for this computation. For some periods
when the day-to-day variation in the concentration was negligible,
the data were not plotted, and the average concentration of the
samples was used as the mean concentration for the day. For
certain stations., when the discharge and sediment concentrations
were relatively low and varied only slightly from day to day, the
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samples for a number of days were composited and the mean daily
concentrations and mean daily loads are shown.

For some periods when no samples were collected, daily sed-
iment loads were estimated onthe basis of water discharge, sed-
iment concentrations observed immediately preceding and follow-
ing the periods, and sediment loads for other periods of similar
discharge. The estimates were further guided by weather condi-
tions and sediment discharge for other stations.

In many instances where there were no observations for sev-
eral days, the sediment loads for individual days are not esti-
mated, as numerous factors influencing the quantities of trans-
ported sediment made it very difficult to make accurate estimates
of sediment loads for individual days. However, estimated sedi-
ment loads for missing days in an otherwise continuous period of
sampling have beenincluded in monthly and annual totals for most
streams to provide a complete record.

In addition tothe records of total quantities of sediment, rec -
ords of the particle sizes of sediment are included also. Thepar-
ticle sizes of the suspended sediments were determined periodi-
cally for many of the stations. As much of the material carried
in suspension can pass through the finest sieves, the bottom-
withdrawal tube method (U. S. Inter-agency, 1943, p. 82-90) was
used in most of the analyses. Generally, sieves were used in the
determination ofparticle sizes for sediments which were predom-
inantly coarser than 0.062 mm. Size distribution for some sedi-
ments wasdetermined by a combination of sieves and pipette meth-
ods in which the size fraction 0.062 mm and larger was analyzed
by sieves and that smaller than 0.062 mm was analyzed by the
pipette method (Kilmer and Alexander, 1949). Native or distilled
water, as noted in the tables of analyses, was used as the settling
medium. In some instances, chemical dispersing agents were
added to the settling medium. As settling diameters of the clay
and colloidal fractions are often affected by the chemical charac-
ter of the settling medium, analyses made using native water may
more nearly simulate particle sizes existing in the stream. Re-
sults of analyses using distilled water or using a settling medium
containing dispersing agents approximate ultimate particle sizes
of the finer fractions. The concentration of sediment suspension
for analysis was reduced to less than 5,000 parts per million,
where necessary, by means of a sample splitter, in order to stay
within limits recommended for the bottom-withdrawal tube or pip-
ette method. The concentration of suspended sedimentused in the
bottom-withdrawal tube or pipette cylinder was often different from
the concentration inthe original suspension. The concentration at
which analyses were made is indicated in the appropriate tables.
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TEMPERATURE

For most of the stations, daily water temperatures were ob-
tained at the time that the chemical quality or sediment samples
were collected. So far aspracticablethe water temperatures were
observed at about the same time each day for an individual river
station in order thatthe data would be relatively unaffected by di-
urnal variations in temperature. For most large, swiftly flowing
streams the diurnal variation in water temperature is probably
small, but for sluggish or shallow streams the daily range in tem-
perature may amount to several degrees and may follow closely
changes in air temperature. The thermometers used for deter-
mination of water temperature were accurate to plus or minus
about 0.5°F.

Records of thermograph observations consistof maximum and
minimum temperatures for each day, and the monthly averages of
the maximum daily and minimum daily temperatures.

EXPRESSION OF RESULTS

The dissolved mineral constituents are reported in parts per
million. A part per million is a unit weight of a constituent in a
million unit weights of water. Equivalents per million are not
given inthis report although the expression of analyses in equiva-
lents per million is sometimes preferred. An equivalent per mil-
lion is a unit chemical combining weight of a constituent in a mil-
lion unit weights of water andis calculated by dividing the concen-
tration in parts per million by the chemical combining weight of
the constituent. For ccnvenience in making this conversionthe re-
ciprocals of chemical combining weights of the most commonly
reported constituents (ions) are given in the following table:

Constituent Factor Constituent Factor
Iron (Fett).......... 0.0358 Carbonate (CO5;"~)..0.0333
Iron (Fet*tt) . ........ .0537 Bicarbonate (HCO;™). .0164
Calcium (Ca**) ...... .0499 Sulfate (SO,~") ..... .0208
Magnesium (Mg*+) ... .0822 Chloride (C17)...... .0282
Sodium (Na*t)........ .0435 Fluoride (F~™)....... .0526
Potassium (K*) ...... .0256 Nitrate (NO;7)...... .0161

Results given in parts per million can be converted to grains
per United States gallon by dividing by 17.12. A calculated quan-
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tity of sodium and potassium is given in some analyses and is the
quantity of sodium needed in additiontothe calcium and magnesium
to balance the acid constituents.

The hardness, as calcium carbonate (CaCO,), iscalculated from
the equivalents of calcium and magnesium except for afew samples
for whichthe reported values also include equivalents of free min-
eral acid, aluminum, iron, and manganese when present in signif -
icant quantities. The hardness caused by calcium and magnesium
(and other ions if significant) equivalentto the carbonate and bicar -
bonate is called carbonate hardness; the hardness in excess of this
quantity is called noncarbonate hardness.

In the analyses of most waters used for irrigation, the quan-
tity of dissolved solids is given in tons per acre-foot as well as in
parts per million. Percent sodium is computed for those analyses
where sodium and potassium are reported separately by dividing
the equivalents per million of sodium by the sum of the equivalents
per million of calcium, magnesium, sodium, and potassium and
multiplying the quotient by 100. In analyses where sodium and po-
tassium were calculated and reported as a combined value, the
value reportedfor percent sodium will include the equivalent quan-
tity of potassium. In most waters of moderate to high concentra-
tion, the proportionof potassium is much smaller than that of sodium.

Specific conductance values are expressedin reciprocal ohms
times 106 (micromhos at 25°C). The discharge of the streams is
reported in cubic feet-per second (see Streamflow, p. 19) andthe
temperature in degrees Fahrenheit. Coloris expressed in units of
the platinum-cobalt scale proposed by Hazen (1892, p. 427-428).
Hydrogen-ion concentration is expressed in terms of pH units. By
definition the pH value of a solution is the negative logarithm of the
concentration of gram ions of hydrogen. However, the pH meter
which is generally usedin Survey laboratories, determinesthe ac-
tivity of the hydrogen ions as distinguished from concentration.

Anaverage of analyses (arithmetical or weighted) for the water
year is givenfor most daily sampling stations. An arithmeticalav-
erage represents the composition of water that would be contained
in a vessel or reservoir that had received equal quantities of water
from the river each day for the water year. A weighted average
represents approximately the composition of water that would be
foundin a reservoir containing all of the water passing a given sta-
tion during the year after thorough mixing in the reservoir. The
weighted average of the analyses is computed by multiplying the
discharge for the sampling period by the quantities of the individual
constituents for the corresponding period and dividing the sum of
the products by the sum of the discharges. Water as represented
by the weighted average is less concentrated than that represented
by the average of the individual analysesfor most streams because
at times of high discharge the rivers generally have lower concen-
trations of dissolved solids.

Mean daily sediment concentrations are expressedin parts per
million by weight. A part per million of sediment is computed as
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1,000, 000 times the ratio of the weight of sediment to the weight
of water-sediment mixture. Daily sediment loads are expressed
intons per day, and except for subdivided days are usually obtained
by multiplying daily mean sediment concentration in parts per mil-
lion by the daily mean discharge, and the appropriate conversion
factor, normally 0.0027.

Particle-size analyses are expressedinpercentages finer than
indicated sizes in millimeters. The size classification used in
this reportis that recommended by the American Geophysical Un-
ion Subcommittee on sediment terminology (Lane, et al; 1947, p.
937). Other data included as pertinent to the size analyses for
many streams are the date of collection, the stream discharge
and sediment concentration when sample was collected, the con-
centration of the suspension during analysis, and the method of
analysis.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. Water
in contact with soils or rock, evenfor only afew hours, will dis-
solve some rock materials. The quantity of dissolved mineral
matter in a natural water depends primarily on the type of rocks
or soilsthrough whichthe water has passed andthe length of time
it has beenin contact with the rocks or soils. Some streams are
fed by both surface runoff and underground water from springs or
seeps. Such streams reflectthe chemical character of their con-
centrated underground sources during dry periods and are more
dilute during periods of heavy rainfall. Underground water is us-
ually more highly concentrated than surface runoff as it remains
in contact with the rocks and soils for much longer periods. The
concentration of dissolved solids in a river water is frequently in-
creased by drainage from mines or oil fields, by the addition of
industrial or municipal wastes, or--in irrigated regions--by re-
turn drain waters.

The mineral constituents and physical properties of natural
waters reported in the tables of analyses include those that have
a practical bearing onthe value of the waters for most purposes.
The analyses generally include results for silica, iron, calcium,
magnesium, sodium, potassium (or sodium and potassium together
as sodium), bicarbonate, sulfate, chloride, fluoride, nitrate,-bo -
ron, and dissolved solids. Aluminum, manganese, color, pH,
acidity, oxygen consumed, and other dissolved constituents and
physical properties are reported for certain streams. The source
and significance ofthe different constituents and properties of nat-
ural waters are discussed in the following paragraphs.
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MINERAL CONSTITUENTS IN SOLUTION

Silica (SiO;)

Silica is dissolved from practically all rocks. Some natural
surface waters contain less than 5 parts per million of silica and
few contain more than 50 parts, but the more common range is
from 10 to 30 parts per million. Silica affects the usefulness of
a water because it contributes to the formation of boiler scale; it
usually is removed from feed water for high-pressure boilers.
Silica alsoforms troublesomedeposits on the blades of steam tur-
bines.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in
natural waters except in areas where the waters have beenin con-
tact with the more soluble rocks of high aluminum content such as
bauxite and certain shales. Acid waters often contain large a-
mounts ofaluminum. It maybetroublesomein feed waters where
it tends to be deposited as a scale on boiler tubes.

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks
in some sections of the country. Waters impounded in large res-
ervoirs may contain manganese that has been dissolved from the
mud on the bottom of the reservoir by action of carbon dioxide
produced by anaerobic fermentation of organic matter. Manga-
nese is not regularly determined in areas where it is not present
in the waters in appreciable amounts. It is especially objection-
able in water used in laundry work and in textile processing. Con-
centrations aslow as 0.2 partper million may cause a dark-brown
or black stain on fabrics and porcelain fixtures. Appreciable quan-
tities of manganese are often found in waters containing objection-
able quantities of iron.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to
the air, normal basic watcrs that contain more than 1 part per
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million ofiron soon become turbid with the insoluble reddish fer-
ric oxide produced by oxidation. Surface waters, therefore, sel-
dom contain as much as 1 part per million of dissolved iron, al-
though some acid waters carry large quantities ofiron in solution.
Iron causes reddish-brown stains on white porcelain or enameled
ware and fixtures and on fabrics washed in the water.

Calcium (Ca)

Calcium is dissolved from practically all rocks and soils, but
the highest concentrations are usually found in waters that have
been in contact with limestone, dolomite, and gypsum. Calcium
and magnesium make water hard and are largely responsible for
the formation of boiler scale. Most waters associated with granite
or silicious sands containless than 10 parts per million of calci-
um; waters in areas where rocks are composed of dolomite and
limestone contain from 30 to 100 parts per million; and waters
that have come in contact with deposits of gypsum may contain
several hundred parts per million.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from
dolomitic rocks. Its effectin water is similar to that of calcium.
The magnesium in soft waters may amount to only 1 or 2 parts
per million, but water in areas that contain large quantities of
dolomite or other magnesium-bearing rocks may contain from 20
to 100 parts per million or more of magnesium.

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practicallyall rocks.
Sodium is the predominant cation in some of the more highly min-
eralized waters found in the western United States. Natural wa-
ters that contain only 3 or 4 parts per million of the two together
are likely to carry almost as much potassium as sodium. As the
total quantity of these constituents increases, the proportion of
sodium becomes much greater. Moderate quantities of sodium
and potassium have little effect onthe usefulness of the water for
most purposes, but waters that carry more than 50 or 100 parts
per million of the two may require careful operation of steam
boilers to prevent foaming. More highly mineralized waters that
contain a large proportion of sodium salts may be unsatisfactory
for irrigation.
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Carbonate and bicarbonate (CO;s and HCOj3)

Bicarbonate occurs in waters largely through the.action of
carbon dioxide, which enables the water to dissolve carbonates
of calcium and magnesium. Carbonate as such is not usually
present in appreciable quantities in natural waters. The bicar-
bonate in waters that come from relatively insoluble rocks may
amount to less than 50 parts per million; many waters from lime-
stone contain from 200 to 400 parts per million. Bicarbonate in
moderate concentrations in water has no effect on its value for
most uses. Bicarbonate or carbonate is an aid in coagulation for'
the removal of suspended matter from water.

Sulfate (SO,)

Sulfate is dissolved from many rocks and soils--in especially
large quantities from gypsum and from beds of shale. It isform-
ed also by the oxidation of sulfides of iron and is therefore pres-
ent in considerable quantities in waters from mines. Sulfate in
waters that contain much calcium and magnesium causes the for-
mation of hard scale in steam boilers and may increase the cost
of softening the water.

Chloride (Cl1)

Chloride is dissolved from rock materials in allparts of the
country. Surface waters in the humid regions are usually low in
chloride, whereas streams in arid or semiarid regions may con-
tain several hundred parts per million of chloride leached from
soils and rocks, especially where the streams receive return
drainage fromirrigated lands or are affected by ground-water-in-
flow carrying appreciable quantities of chloride. Largequantities
of chloride may affect the industrial use of water by increasing
the corrosiveness of waters that contain large quantities of calci-
um and magnesium.

Fluoride (F)

Fluoride has been reported as being present in some rocks to
about the same extent as chloride. However, the quantity of flu-
oride in natural surface waters is ordinarily very small compared
to that of chloride. Recent investigations indicate that the inci-
dence of dental caries is less when there are small amounts of
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fluoride presentinthe water supply than when there is none. How-
ever, excess fluoride in water is associated with the dental defect
known as mottled enamel if the water is used for drinking by young
children during calcification or formation of the teeth(Dean, 1936,
p. 1269-1272)., This defect becomes increasingly noticeable as the
quantity of fluoride in water increases above 1.5 to 2. 0 parts per
million.

Nitrate (NO,)

Nitrate in water is considered a final oxidation product of ni-
trogenous material and in some instances may indicate previous
contamination by sewage or other organic matter. The quantities
of nitrate present in surface waters usually amount to less than 5
parts per million (as NO,) and have no effect on the value of the
water for ordinary uses.

It has been reportedthat as much as 2 parts per million of ni-
trate in boiler water tends to decrease intercrystalline cracking
of boiler steel. Studies made in Illinois indicate that nitrates in
excess of 70 parts per million (as NO,) may contribute to methe-
mnoglobinemia (""blue babies') (Faucett and Miller, 1946, p. 593),
and more recent investigations conducted in Ohio show that drink-
ing water containing nitrates in the range of 44 to 88 parts per mil-
lion or more (as NO,) may be the cause of methemoglobinemia in
infants (Waring, 1949). In a report published by the National Re-
search Council, Maxcy (1950, p. 271) concludes that a nitrate con-
tent in excess of 44 parts per million (as NO,) should be regarded
as unsafe for infant feeding.

Boron (B)

Boron in small quantities has been found essential for plant
growth, but irrigation water containing more than 1 part per mil-
lionboron is detrimental to citrus and other boron-sensitive crops.
Boron is reportedin Survey analyses of surface waters in aridand
semiarid regions of the Southwest and West where irrigation is
practiced or contemplated, butfew of the surface waters analyzed
have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evap-
oration--consists mainly of the dissolved mineral constituents in
the water. It may also contain some organic matter and water of
crystallization. Waters withless than 500 parts per millionof dis-
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solved solids are usually satisfactory for domestic and some in-
dustrial uses. Waters containing several thousand parts per mil-
lion of dissolved solids are sometimes successfully usedfor irri-
gation where practices permit the removal of soluble salts through
the application of large volumes of water on well-drained lands.

PROPERTIES AND CHARACTERISTICS OF WATER

Oxygen consumed

The value for oxygen consumed furnishes an approximation of
the oxidizable matter in the unfiltered and filtered samples and
gives a partial measure of polluting materials suchas sewage and
oxidizable industrial wastes. Naturally highly colored waters may
have relatively high oxygen consumed, although waters that are
not noticeably colored may contain oxidizable material.

Color

In water analysis the term "color" refers to the appearance
of water that is free from suspended solids. Many turbid waters
thatappear yellow, red, or brown when viewed in the stream show
very little color after the suspended matter has been removed.
The yellow-to-brown color of some waters is usually caused by
organic matter extracted from leaves, roots, and other organic
substances in the ground. In some areas objectionable color in
water results from industrial wastes andsewage. Clear deep wa-
ter may appear blue as theresult of a scattering of sunlight by the
water molecules. Water for domestic use and some industrial uses
should be free from any perceptible color. A color less than 10
units usually passes unnoticed. Some swamp waters have natural
color of 200 to 300 units or more.

Hydrogen-ion concentration (pH)

The degree of acidity or alkalinity of water, as indicated by
the hydrogen-ion concentration, expressed as pH, is related to
the corrosive properties of water, and is useful in determining
the proper treatment for coagulation that may be necessary atwa-
ter-treatment plants. A pH value of 7.0 indicates that the water
is neither acid nor alkaline. Waters having pH values progres-
sively lower than 7.0 denote increasing acidity, whereas values
progressively higher than 7.0 denote increasing alkalinity (see
p. 7). The pH of most natural surface waters ranges between 6
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and 8. Some alkaline surface waters have pH values greater than
8.0, and waters containing free mineral acid usually have pHvalues
less than 4, 5.

Specific conductance (micromhos at 25°C)

The specific conductance of a water is a measure of its ca-
pacity to conducta currentof electricity. The conductance varies
with the concentration and degree of ionization of the different min-
erals in solution and with the temperawure of the water. When con-
sidered 1n conjunction withresults of determinations for other con-
stituents, specific conductanceis a useful determination and plays
animportant part in indicating changes in concentration of the to-
tal quantity of dissolved minerals in surface waters. (Seep. 17.)

Hardness

Hardness is the characteristic of water that receives the most
attention in industrial and domestic use. It is usuallyrecognized
by the increased quantity of soap required to produce lather. The
use of hard water is also objectionable because it contributes to
the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, possi-
bility of boiler failure, and loss of flow.

Hardness is caused almost entirely by compounds of calcium
and magnesium. Other constituents--such as iron, manganese,
aluminum, barium, strontium, and free acid--also cause hard-
ness, although they usually are not present in quantities large
enough to have any appreciable effect. Water that has less than
60 parts per million of hardness is usually rated as soft and suit-
able for many purposes without further softening. Waters with
hardness ranging from 61 to 120 parts per million may be con-
sidered moderately hard, but this degree of hardness does not
seriously interfere with the use of water for many purposes ex-
cept for use in high-pressure steam boilers and in some indus-
trial processes. Waters with hardness ranging from 121 to 200
parts per million are considered hard, and laundries and indus-
tries may profitably soften such supplies. Water with hardness
above 200 parts per millionusually requires some softening before
being used for most purposes.

Total acidity

The total acidity of a natural water represents the content of
free carbon dioxide, mineralacids, and salts--especially sulfates
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of iron andaluminum-- that hydrolyze to give hydrogenions. Acid
waters are very corrosive and generally contain excessive amounts
of objectionable constituents, such as iron, aluminum, and man-
ganese,

Corrosiveness

The corrosiveness of a water is that property which makes the
water aggressive to metal surfaces and frequently results in the
appearance of the "'red water" caused by solution of iron. The dis-
advantages of iron in water have been discussed previously. Ad-
ditionally, corrosion causes the deterioration of water pipes, steam
boilers, and water-heating equipment. Many waters that do not
appreciably corrode cold-water lines will aggressively attack hot-
water lines. Oxygen, carbon dioxide, free acid, and acid-gener-
ating salts are the principal constituents in water thatcause cor-
rosion. In a general way, very soft waters of low mineral content
tendto be more corrosive than hard waters containing appreciable
quantities of carbonates and bicarbonates of calcium and magne-
sium.

Percent sodium

Percent sodium is reported in most of the analyses of waters
collected from streams in the western part of the country where
irrigation is practiced extensively. The proportion of sodium to
all the basic constituents in the water has a bearing on the suita-
bility of a water forirrigation. (See p. 7) Waters in which the
percent sodium is more than 60 may be injurious when applied to
certain types of soils, particularly when adequate drainage is not
provided (Magistad and Christiansen, 1944, p. 8-9; Wilcox, 1948,
p. 6).

Sodium-adsorption-ratio

Sodium-adsorption-ratio (SAR) is the relative proportion of
sodium to other cations in an irrigation water.

SAR = Nat
\/(Ca+++Mg++) /2

where the ionic concentrations are expressed in milliequivalents
per liter (or equivalents per million for most irrigation waters).
The term is usedfor soil extracts and irrigation waters to ex-
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press the relative activity of sodium ions in exchange reactions
with soil. SAR provides an estimate of the sodium or alkali haz-
ard and reportedly is more significant for interpreting water qual-
ity than percent sodium because it relates more directly to the ex-
changeable sodium percentage the soil will attain when it and the
water are in equilibrium,

The U, S. Salinity Laboratory diagram for classifying waters
for irrigation divides water into four classes withrespectto sodi-
um hazard, the dividing points being atSAR values of 10, 18, and
26. They rangefrom low-sodium water thatcan be used for irri-
gation on almost all soils to very high-sodium water whichis gen-
erally unsatisfactory for irrigation.

SEDIMENT

Fluvial sedimentis generally regarded as that sediment which
is transported by, suspended in, or deposited by water. Suspend-
ed sediment is that sediment which remains in suspension in wa-
ter owing to the upward components of turbulent currents or by
colloidal suspension. Mostfluvial sediment results from the nor-
mal process of erosion, which in turn is part of the geologic cycle
of rock transformation. In some instances, this normal process
may have been accelerated by agricultural practices. Sediment
also results from a number of industrial activities. In certain
sections, waste materials from mining, logging, oil-field, and
other industrial operations introduce large quantities of suspended
as well as dissolved material.

The quantity of sediment, transported or available for trans-
portation, is affected by climatic conditions, form or nature of
precipitation, vegetal cover, topography, and land use. An im-
portant property of fluvial sediment is the fall velocity of the par-
ticles in transport. Particle sizes, as determined by various
methods, represent mechanical diameters, which are related to
sedimentation diameters indirectly. Sediment particles in the
sand-size (larger than 0.062 mm) range do not appear to be af-
fected by flocculation or dispersion resulting from the mineral
constituents in solution. The sedimentation diameter of clay and
silt particles in suspension may vary considerably from point to
point in a stream or reservoir, depending on the mineral matter
in solution and in suspension and the degree of turbulence present,
The size of sediment particles in transport at any point depends
on the type of erodible and soluble material in the drainage area,
the degree of flocculation present, time in transport, and char-
acteristics of the transporting flow. The flow characteristics in-
clude velocity of water, turbulence, and the depth, width, and
roughness of the channel. As a result of these variable charac-
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teristics, the size of particles transported, as well as the total
sediment load, is in constant adjustment with the characteristics
and physical features of the stream and drainage area.

PUBLICATIONS

Reports giving chemical aralyses, suspended sediment loads ,
and water temperatures of samples of surface water made by the
Geological Survey have been published yearly since 1941. Records
for many of the stations listed in this report for the water years
ending September 30, 1941-1954 are listed below.

Numbers of water-supply papers containing records for
Parts 5 and 6, 1941-1954

Yéar WSP Year | WSP Year | WSP Year | WSP

1941 942 1945 | 1030 1949 1162 1953 1291
1942 950 1946 | 1050 1950 1187 1954 | 1351
1943 970 1947 | 1102 1951 1198 -- --
1944 | 1022 1948 | 1132 1952 1251 -- --

Geological Survey reports containinganalyses of surface-water
samples collected prior to 1941 are listed below. Publications
dealing largely with the quality of ground-water supplies and only
incidentally covering the chemical composition of surface-waters
are not included. Publications that are out of print are preceded
by an asterisk.

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States,
1924.

BULLETINS

*479. The geochemical interpretation of water analyses, 1911,
770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin,
with an introductory chapter on physiographic features,
1904.
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*161. Quality of water inthe upper Ohio River basin and at Erie,
Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters inthe United States, Part 1,
Analyses of waters east of the one hundredth meridian,
1909.

*237. The quality of the surface waters of California, 1910.

*239. The quality of the surface waters of Illinois, 1910.

*273. Quality of the water supplies of Kansas, with a prelimi-
naryreporton stream pollution by mine waters in south-
eastern Kansas, 1911.

*274. Some stream waters of the western United States, with
chapters on sediment carried by the Rio Grande and the
industrial application of water analyses, 1911,

*339. Quality of the surface waters of Washington, 1914.

*363. Quality of the surface waters of Oregon, 1914.

*418. Mineral springs of Alaska, with a chapter on the chemical
character of some surface waters of Alaska, 1917.

*596-B. Quality of water of Colorado River in 1925-26, 1928,

*596-D. Quality of water of Pecos River in Texas, 1928,

*596-E. Quality of the surface waters of New Jersey, 1928.

*¥636-A. Quality of water of the Colorado River in 1926-28, 1930.

*636-B. Suspended matter in the Colorado River in 1925-28, 1930.

*638-D. Quality of water of the Colorado River in 1928-30, 1932,

*839. Quality of water of the Rio Grande basin above Fort Quit-
man, Tex., 1938.

*889-E. Chemical character of surface water of Georgia, 1944.

*998. Suspended sediment in the Colorado River, 1925-41, 1947.

1048. Discharge and sediment loads in the Boise River drainage
basin, Idaho, 1939-40, 1948.

1110-C. Quality of water of Conchas Reservoir, New Mexico,
1939-49, 1952.

Many of the reports listed are available for consultation in the
larger public and institutional libraries. Copies of Geological
Survey publications still in print may be purchased at a nominal
cost from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C., who will, upon request, furnish
lists giving prices.

COOPERATION

Records in Iowa were obtained in cooperation with the Iowa
Geological Survey, H. G. Hershey, director and State Geologist.
Records on file for sediment sampling stations can be obtained by
writing to the District Engineer, Surface Water, 508 Hydraulic
Laboratory, University of Iowa, Iowa City, Iowa.
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Financial assistance was furnished by the Bureau of Reclama-
tion of the United States Department of the Interior in the opera-
tion of some stations in the Missouri River basin.

In addition to these cooperative programs, many of the stations
were operated from funds appropriated directly to the Geological
Survey for quality-of-water investigations.

Assistance in collecting records was givenby many municipal,
State, and Federal agencies.

DIVISION OF WORK

The quality-of-water program was conducted by the Water Re-
sources Division of the Geological Survey, Carl G. Paulsen, Chief
Hydraulic Engineer, and S. K. Love, Chief of the Quality of Water
Branch.

The chemical quality and sediment investigations in the Mis-
souri River basin in Colorado, Iowa, Kansas, Montana, Nebraska,
North Dakota, South Dakota, and Wyoming were begun in 1945,
The studies were made as a part of the program of the Interior
Department for development of the Missouri River basin through
funds provided directly to the Geological Survey for this purpose.
The studies were made under the direction of P. C. Benedict,
regional engineer, Lincoln, Nebr. A few chemical analyses of
streams in the Hudson Bay basin in North Dakota were made in
connection with this program. Any additional data on file for the
sampling stations canbe obtained by writing or visiting the Quality
of Water regional office, 510 Rudge-Guenzel Building, Lincoln,
Nebr.

STREAMFLOW

Most of the records of stream discharge, used in conjunction
with the chemical analyses and in the computation of sediment loads
in this volume, are published in Geological Survey reports on the
surface-water supply of the United States. The discharge reported
for a composite sample is usually the average of the mean daily
discharges for the normal composite period. For analyses inwhich
the composite periods differ fromthe normal 10 or 11-day period,
the discharges reported are the averages of the mean daily dis-
charges for the days indicated. The discharges reported in the
tables of single analyses are either daily mean discharges or dis-
charges for the time at which samples were collected, computed
from a stage-discharge relation or fromadischarge measurement.
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RED RIVER OF THE NORTH BASIN--Continued

SHEYENNE RIVER NEAR WARWICK, N. DAK.--Continued

Temperature (°F) of water, water year October 1953 to September 1954
/Once-daily measurement between 1 p.m. and 4 p.m_,

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 57 - a 38 -- 234 35 -- 45 -- 67 -- a7l
2 a 54 a 45 a 37 a34 a 37 35 35 -- 55 64 3 67
3 a b4 42 233 -- a 37 35 33 41 58 63 78 68
4 -- a4y a33 a 36 a38 35 -- 40 65 a 83 16 69
5 a 52 a 40 - a33 a 36 36 40 43 61 -- 71 -
6 a49 37 - a 34 a37 34 38 47 -- 74 72 --
7 -- 39 33 - -- -- 37 -- 60 717 -- 65
8 a 54 - a3l - a 38 395 38 50 83 7% -- --
9 a 5y a 37 -- - a 38 37 37 -- 60 76 7% 61

10 a 54 a37 38 -- 35 34 -- 55 59 7 68 61

11 a 52 -- 35 a3 35 35 -- 50 59 - 60 63

12 -- 38 -- a 35 34 35 40 60 85 9 80 --

13 a 54 a39 -- a 36 35 32 40 62 - 78 68 59

14 a 54 a42 35 a 34 -- -- 42 62 0 7 72 56

15 a 55 a4l 35 a 34 34 35 43 62 71 - -- 55

18 a 54 a 50 -- -- 38 36. 41 -- 68 78 69 55

17 a 58 -- 35 - a0 37 42 60 71 75 65 55

18 -- -- 36 33 40 37 -- 61 70 -- 61 56

19 a 58 a 38 39 32 36 36 417 60 68 9 67 -

20 258 - - a 33 37 37 -- 66 - - 74 51

21 a 5% 34 34 33 . -~ 38 63 70 19 72 --

22 - - a 35 - - 36 46 - 70 73 -~ 59

23 ad] 34 37 a 33 a 37 4 47 - 69 k(] 72 59

24 a 45 a 34 38 -- 36 31 a7 58 70 75 69 51

25 a49 -- -- a 33 35 -- -- 62 71 . 71 57

26 a 42 -~ -- a 33 35 35 46 60 75 81 -- --

27 - 32 -- 33 36 34 5u 68 -- 81 8 58

28 a b2 a 32 38 a 33 - - 42 50 71 81 72 53

29 a b -- a 34 33 -- 34 44 58 69 71 -- 53

30 -- 37 a3s a 33 - 35 44 -- 66 71 5 53

31 a 44 - a 38 - - - - -- - 75 74 -

Aver-
age -- -- -~ -- 36 35 - -- 66 75 -- -

a Reading obtained between 11 a.m. and 12 m.
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RED RIVER OF THE NORTH BASIN

RED RIVER OF THE NORTH BASIN--Continued
THIEF RIVER NEAR GATZKE, MINN.--Continued

Temperature (°F) of water, water year October 1953 to September 1954
/Once-daily measurement between 10 a.m. and 11 a.m. Many days of no flow/

25

Day | Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 -- 36 51 65 - -
2 - -- 52 60 - --
3 - 34 53 72 -- --
4 -- 36 61 -- - --
5 a 35 38 -- 70 -- --
6 36 40 -~ 3 -- --
1 33 43 61 4 -- -~
8 33 41 62 4 -- --
9 34 -- 59 4 - -

10 35 48 59 72 64 --

11 .- 52 60 -- - -

12 34 52 62 72 -- -

13 37 58 - 7% -~ --

14 38 58 11 69 62 51

15 38 58 68 3 - 51

16 35 - 69 74 66 52

17 38 -- 71 7 - 54

18 - 52 69 - 65 -

19 37 55 14 -- 65 --

20 38 55 - 4 65 -

21 37 56 69 -- 67 --

22 35 59 70 -- -- --

23 37 - 72 -- 68 --

24 37 54 75 -- 63 -

25 37 54 73 -- 65 -

26 36 56 2 -- 67 -

27 36 54 -~ -- 65 -

28 38 51 -- -- 60 -

29 42 52 76 -- -- -

30 39 -- 67 -- -- --

31 -- 54 - == - --

Aver-
age | 36 50 66 -- - -

a Reading obtained between 12 m. and 2 p.m.

459649 O ~58 -3
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RED RIVER OF THE NORTH BASIN

RED RIVER OF THE NORTH BASIN--Continued
SNAKE RIVER AT WARREN, MINN.--Continued

Temperature (°F) of water, water year October 1953 to September 1954
,_’f)nce»daily measurement between 4 p.m. and 6 p.m. Many days of no ﬂov_¢'7

27

Day | Oct. Nov, f Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 4f 58 63
2 -- 41 54 65
3 -- 41 59 68
4 -~ 42 -~ -
5 -- 45 63 74
6 - 48 -- 74
7 - 46 -- 14
8 - 49 62 73
9 - 53 64 7

10 35 58 64 a7%
11 37 59 63 80
12 37 62 66 8
13 39 65 72 9
14 44 59 0 --
15 45 60 71 --
16 46 58 74 -
17 - 58 69 -
18 -- 58 -- -
19 45 61 -- --
20 43 59 0 -
21 40 -- 69 -
22 45 64 70 --
23 44 83 4 -
24 47 58 - -
25 45 - 75 -
26 45 63 11 -
27 49 60 a b -
28 48 53 77 -
29 45 59 3 --
30 41 60 64 -
31 - 55 -- ==
Aver-
age 43 55 68 73

a Reading obtained between 12 m. and 1 p.m.
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RED RIVER OF THE NORTH BASIN

RED RIVER OF THE NORTH BASIN--Continued
MIDDLE RIVER AT ARGYLE, MINN.--Continued

Temperature (°F) of water, water year October 1953 to September 1954

/Once-daily measurement between 5 p.m. and 7 p.m. Many days of no flow/

29

Day | Oct, Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 -~ 44 55 64
2 -~ 43 53 63
3 - 41 55 65
4 - 42 58 68
5 -- 43 60 72
6 -- 44 60 4
7 -- 45 61 75
8 -- 46 59 %
9 - 48 61 -

10 -- 51 60 8

11 -- 54 60 -

12 34 57 61 K

13 34 59 63 6

14 34 61 68 %

15 42 61 - 6

16 41 52 -- 4

17 45 56 70 5

18 45 55 70 5

19 44 58 0 ki

20 43 60 -- --

21 39 63 68 --

22 42 61 -- --

23 43 60 6 -

24 44 59 a3 --

25 43 60 a7 --

26 44 60 a0 --

27 45 60 a0 --

28 45 59 a 70 -

29 44 58 a3 --

30 44 56 67 --

31 -- 55 -- --

Aver-
age -- 54 65 --

a Reading obtained between 9 a.m. and 11 a.m.
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RED RIVER OF THE NORTH BASIN

RED RIVER OF THE NORTH BASIN--Continued

TAMARAC RIVER NEAR STEPHEN, MINN.--Continued

_ Temperature (°F) of water, water year October 1953 to September 1954

/Once-daily measurement between 5 p.m. and 8 p.m. Many days of no flow/

31

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. ] Sept.
1 - 43 59 84
2 -- 43 55 69
3 -- 41 60 73
4 - - 68 9
5 -- 49 66 81
8 -- 42 65 81
7 -- 43 60 81
8 -- 48 62 8
9 - 53 68 5

10 - 55 63 8¢
11 -- 60 65 83
12 - 63 69 9
13 -- 65 9 80
14 -- 87 4 9
15 -- 64 0 81
16 45 57 0 3
17 40 60 - 85
18 43 63 75 --
19 46 65 68 86

20 42 .- 72 -

21 41 68 70 -

22 46 62 72 --

23 44 03 80 -

24 46 56 8 --

25 44 65 9 -

26 47 65 " --

27 49 58 5 --

28 %7 62 80 --

29 43 64 I --

30 43 64 65 -

31 -- | -- == -

T T
Aver-
age - J 51 70 78




HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

6" St G°L| ¥es Z° S £62 ngy 8 129 €1 €1 1 01 00¢ 161 o1 g L6 20" 2’9 v ¢ "1dag
1 [+ g£L| 63L [ 9 ove 08¢ 128 (444 a1’ L4 1 01 0sg £81 194 9% 18 £€0° G°6 (4 12 Amp
v |ogr | 9'u| s1s |2 9 s9  |8Le 16° o g0 [s1 g | o v |ogg 9°L €2 | € o1 0z £92 “eee iy oung
1 g9 0°8| 029 1 ¥ 0gT 9ee (i 9ey 80° z° v 01 9€1 514 2’9 1€ 8 50" L'y 1 . e g1 ABN
t 44 0°L| 861 [ 6 k14 €6 81°0 621 $0°0 (0°8 € g 114 €8 18 4 vl 14 60" 6% o1 Tt egel ‘g tady
- - | Fru] 99¢ 20 8 St 981 o == - ST g0 jo'g 92 602 8L - -- 10°0 {¢'6 |10°0 ©rgge1 ‘91 "ydeg
(0,92 | opex ar wnisau wwww uorg
je soyw [ yory -uoqaes | -3ew - -
J5)s -o1otw) | -drospe| ity :.%oz e Jod (@ | (‘oN)| (1) | (10) (vog) |0oH) | () (eN) ..A.w.ﬂmv ) | (ax) | Cors)| (1)
-pre | 30 | pd| eoue wnip o - SUOL | sued [ uOod | 8yen| 9plI | Splx . -0 |9jeuoq | wmis urnro M 3 uorReIe JO 818g
- ~10D y juad D - 1N | -on -0f TENDS | oo |-seroq | WP | -eu | uoJy | BoIIS | 981eyosIq
ang -10npuod|  -og 1ag '0orD se (0,081 1€ onprsai) og N 1€4 [Cle] ij: 0d -Se 11%e]
oyproedg SsaupreH SPII0S poATossIA

PG6T

dag 0} €661 13q!

1dag ‘uortpiux Jad syred ur ‘sesATeue TedjwRYD

32

“8EET dSM UT udAI8 HgeT Joqualdag 03 gGET I9q0310Q Jesk Jajes JoJ SB8IeYISYTp JO SPIODIY-- SHUVWIU

"pe61 Joquerdag 03 gcel Joqueldeg :sesATeUE [BOTWAUD--" ATAVIIVAV SAYOOTY

*£)uno) nessoy ‘ueled JO }Sem 9[IW B JO a3jaenb e pue 17 Aemy3TH S31e3ls uo o8praq je uorlels Surded 3y--°NOILVIOT
*NNIW ‘NVT4d LV SHIATY OML HONVHE HINOS

panutiuo)-- NISVE HIYON HHL 40 HIAIY ady



33

RED RIVER OF THE NORTH BASIN

‘pGEY Jaquaidag 03 ¢G4T 12q0300 IBIA Jajem J0j Jjound Jo juadlad oy syuasardey

-potad SuisSTun I0J €yep pajewI}jsa sapuoul p
*&uo 3uyidures Jo sportad oy afeloay O
*pG6T Ioqualdas 03 £GET 190300 Jeak Iajem Jof Jjound jo juadtad gg Sjussardey q
*afesase pajySiom Uy papnioul joN ®

-- | -~ [oos z0 |9 |18 092 ey [uv0 | zve [orro Joe [zo | v 18 81Z S'L sz | €9 00| | 9k cetretop eferese
payBem
- (2 z0 |9 Ju €52 £'z8 |9v°0 | sge |Or'D [0°¢ |20 | ¥°U 18 oIz vl w | 29 900 | ®r| z'060 |- v qoBerose
pajyslam

og | t-t|ess [ s [¢9 sre ERIRER vee [60° [t'r |9 [ & YL 50g 690 e | oL 20° zt | 80y sesreeeergg-g t3dag
5 | 971|609 T v |08 82¢ wLo|eg ey (80 |ve |9 | o1 8 c62 29 ge | LL £0° ot | 16°9 se+ g 3deg-gg Sny
-- | 6°L|9es 0 T o 062 L0z |y gve  [L0° |v° R XA 89 897 81 6c | 89 00" | 6L 24 sereceeseet gz oSy
Ly | 8'L|865 z s |n 0z¢ 6L'¢  |g6* geg  forr L 9° | g 98 00¢ '8 g | wL €0° er | Ls7e sttrg c8nv-gz Ame
¢8 | g'Lfrro 7" v |68 1343 vyl | 6g” [ L S P A 0T 6 867 v'9 1 | 28 90° 12| z'a t0r g Amp-0g aunp
08 | £°L|8L8 z° 9 |8 ore 1°29 |Lg° oty fotr |oe |zw | o1 €6 L1z L8 6 | oL 07" V2| £°68 : ** 6g-gg aunp
c9 | 1666 N 6 |6 org 69% |LG" 1wy fott |t |z | o1 8Ir | Loz ¥l 1 | oL 90" 61 sy | * 2g-91 aung
09 | 1°L 666 z 9 |sor 0z¢ 6°26 |8g" ggy |11 |oe |2t | o1 61T | 8sz z'6 e | L 0 er| eors srrereereegr-g ounp
8y | 0°L|o8g z° s |wrr y0¢ 222 | s¢” vy (60 |81 |z° | sx 0zl | 282 6'9 og | gL 10 gL 0z |*°r v ounp-pg Ael
8y | L'1|azs z° s |6 [7%4 vy |0g° ¥9g L0 [e' |2 R 001 | Liz z'9 9 | Lo 50° et | 6'vy seereeee e gz-1T AW
sy | zL|oty z s |¥9 902 e | Le” s,z |60 [ue |1t |ex 19 gLL 1°g 61 18 90° t ¥8z  |**c o1 dem-gr cady
LT | 5°Li89S 7" s |e9 £0¢g 662 | 08" 69 80" [ve |z° |02 oL 87 L € | 1w £0° 7t bz [trcretreoTr-g ady
81 | L°L|gss T v |a <62 ¥9'6 |6v°0 | ¢ [s0'0 8T |e | 8L L2 g'g 6z | oL ¥0° |89 0°01 e pggl ‘L-9 ady
-~ | e-u|vos g0 {8 |u 192 -~ -- - == |ty lvo |0 8 162 ot - ] -- 00°0 {29 | -- *et e ggel ‘91 rides

(0,52 onjex ae wnisau Aep 1008 uoty

je Soqw | yon | wmp | ~uoqres | -Sew Jed | -@I0®( -pw
. ~0191w) |-daospe] ou | uon |‘wmsreo| swog | od | ed | (@ [ COM| @ | 13) | pog [C00H) | 00 | mo | DOV (w0) | (og) | Corg| P

© | gd| ooue anp | 1o, 1 Suol | SMed | UOI | eI SPW | 9P | oo |e3BUOQ | s | pos .s_“ W | oy | eoms afreyosip | uomdeIod JO SjQ

100 -300pu0d| -og | ljoq f00E) st -og | -IN |-onpz| -omwd -Tedlg [-sejod e -1&D ues

opoads ssouprey (0,081 3¢ enp1sal) W

spiios paalossta
$G6T I dos 03 £g6L “uoyiur 1ad s3Jed ut 'SosATeue [EOTWAaYD

3e 3d7jjo Teuordax

ur arqerreAe sardwes A[rep JO 20ur}dONPUOd

“QEET dSM UT uaAId $GET Ioquajdag 03 gCET 1290300 Aedk X3lem J0F 98XBYOSIP JO SpIOdaY

TL1 cady

o1710ads Jo spaooay

cIgaN ‘uyoour]

*a8xeyostp £q palrsodwoo stsAyeue TedoTWaYD Joj sarduwes A1req-- -’ SHYVWIY

‘1 ‘Gg ATne J4,8L ‘umurxey
SOUWOIDTW 67 ‘ATTEp WNWIUTW (] SUNL SOYWOIOTW 2$9 ‘ATTEP WnNWEXEl
‘01 Aey 03 g1 "xdy wdd g9z ‘unwrurw ‘yz A[nf o3 og sunp wdd ggg ‘unwyxey

:saanjexadwal J9jeM
:90ue)ONpuod d1JrIoadg

: ssaupJeq

‘0T Aey 03 g1 ‘ady wdd ¢rz ‘wnwyruru ‘7z AInr 03 og ounp wdd 9gy ‘wnwIXe :SPITOS PIATOSSIQ--'$GET Joquardeg 01 Trady ‘SANAUIXA
*$G6T Jaquardag 01 Trady :saanjeradua) JaleM

‘$G61 Jaquazdag o3 Trady :sesATeue TEOTWAUD-- ' ATAVIIVAV SQUODTY

*soTTW axenbs yyy-- yAUV IDVNIVHA

‘uosuoJag 9jeT JO 33TIN0C Je WEp WO WedIISUMOP SOTTW g pue ‘Ajuno) uos}iry ‘uosuoxg ofeT e 6¢ AemydtH ‘g ' uo adpraq e uorjelrs JurSed 3y--°NOILVDOT

*NNIW ‘NOSNO¥E TMVT LV SHTAIY OML HONVHE HINOS
panuUTIUC)--NISVE HLYON FHL 40 YIAIY 3y



34

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

RED RIVER OF THE NORTH BASIN--Continued

SOUTH BRANCH TWO RIVERS AT LAKE BRONSON, MINN.--Continued

Temperature (°F) of water, April to September 1954
/Once-daily measurement between 8 a.m. and 10 a.m./

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 -- 43 53 62 87 87
2 -- 40 - 60 66 64
3 - 40 55 65 69 59
4 -- 40 -~ 60 67 62
5 -— 42 58 68 67 60
6 -- 40 59 65 67 59
7 -- 41 59 Kb 69 55
8 a32 43 55 k)Y 67 55
9 a 39 43 56 0 67 58

10 40 46 55 71 62 58

11 a 46 45 58 72 60 58

12 a 58 - 80 3 62 57

13 38 54 80 72 64 54

14 40 57 66 0 66 54

15 40 - 65 71 67 53

16 44 50 66 73 62 54

17 42 50 66 71 62 55

18 40 53 68 70 63 55

19 38 - 68 73 63 53

20 40 a 60 68 73 b4 a 53

21 37 -- 68 74 68 50

22 38 58 -- 74 64 48

23 41 59 a0 65 67 51

24 41 54 aT4 70 69 54

25 41 54 70 8 68 54

26 41 - 65 4 66 55

27 44 57 35 75 65 56

28 44 53 72 ki 64 -

29 41 53 70 72 64 54

30 41 55 65 68 63 50

31 -- 54 -- 78 64 -

Aver-
age - 49 63 1 65 56

a Reading obtained between 11 a.m. and 2 p. m.
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HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

RED RIVER OF THE NORTH BASIN--Continued
TWO RIVERS BELOW HALLOCK, MINN--Continued

Temperature (°F) of water, April to September 1954
/Once-daily measurement between 6 a.m. and 9 a.m./

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 - 40 54 65 64 67
2 -- 38 54 63 65 66
3 -- 43 53 64 67 59
4 -- 40 55 67 67 60
5 -- 42 57 39 66 62
6 -- 44 61 69 65 59
q -- 44 - 72 68 59
8 -- 43 58 70 64 517
9 34 44 57 0 66 59

10 34 46 58 7 - 57

1 33 49 56 7 - 55

12 34 52 58 74 -= 56

13 33 56 61 73 - 55

14 34 59 66 72 - 54

15 33 59 -- 1 - 52

16 40 58 -- 3 - 54

17 40 54 - 78 - 54
18 41 54 -- 72 -- 55
19 41 54 68 70 -- 56

20 41 54 69 72 - 55

21 41 56 69 3 - 54

22 37 59 69 74 -- 50

23 40 62 68 69 65 49

24 40 56 1 71 68 52

25 41 53 72 13 68 54

26 42 55 73 14 65 56

27 41 87 71 74 67 55

28 44 59 71 5 65 54

29 38 51 72 73 67 54

30 41 57 69 69 64 49

31 -- 55 -- 67 64 --

Aver-
age - 51 64 7 - 56
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40 HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS
RED RIVER OF THE NORTH BASIN--Continued
NORTH BRANCH TWO RIVERS NEAR LANCASTER, MINN.--Continued
Temperature (°F) of water, April to July 1954
/Once-daily measurement between 6 p.m. and 8 p.m.

Day | Oct. Nov. Dec. Jan. Feb. Mar. [ Apr. May June July Aug. Sept.
1 T - 42 55 83
2 - 41 57 64
3 -~ 42 57 46
4 - 42 59 69
5 -- 46 62 71
6 -- 49 64 4
7 -~ 45 61 74
8 .- 48 59 74
9 36 51 59 -

10 35 -- 60 1

11 35 55 81 80
12 36 58 66 1
13 36 64 72 %
14 37 66 72 8
15 - 62 -- 80
16 41 58 - 60
17 43 56 70 6]
18 44 55 72 i8
19 43 58 12 1

20 43 60 n i

21 41 61 70 --

22 43 62 71 --

23 - 63 5 --
24 a4 58 ka4 -
25 42 61 4 -
26 43 63 76 -

27 45 58 - -

28 8 54 B -

29 44 56 2 --

30 42 58 67 -

31 - 57 -- --
Aver-

age -- 55 67 --
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44 HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS
PAINT CREEK BASIN
PAINT CREEK AT WATERVILLE, IOWA

LOCATION.--At gaging station, on downstream side of bridge on State Highway 373 and 0.5
mile northwest of Waterville, Allamakee County.
DRAINAGE AREA.--42.7 square miles.
RECORDS AVAILABLE,--Water temperatures: November 1952 to September 1954.
Sediment records: November 1952 to September 1954,
EXTREMES, 1953-54.--Water temperatures: Maximum, 69°F Oct. 5, 8; minimum, freezing
point on several days during January and February.
Sediment concentrations: Maximum daily, 9,290 ppm Apr. 15; minimum daily, not
determined.
Sediment loads: Maximum daily, 7,470 tons Apr. 15; minimum daily, less than 1.0
ton on many days.
EXTREMES, 1952-54.--Water temperatures: Maximum, 72°F May 10, 1953; minimum, freezing
point on several days during winter months.
Sediment concentrations: Maximum daily, 9,290 ppm Apr. 15, 1954; minimum daily, not
determined.
Sediment loads: Maximum daily, 23,000 tons July 26, 1953; minimum daily, less than
1.0 ton on many days each year.
REMARKS . --Flow affected by ice Dec. 15-22, Jan, 10-12, Feb. 11-12, Mar. 3-4. Records
of discharge for water year October 1953 to September 1954 given in WSP 1338.

Temperature (°F) of water, water year October 1953 to September 1954

Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 -- - -- 46 37 33 34 53 48 62 60 62
2 -- -- -- - -- -- 36 52 51 62 59 63
3 -~ 56 54 -- - -- 36 48 51 58 59 63
4 -- - 52 36 39 - -- 50 48 59 58 63
5 69 -- 51 -- -- -- 43 -- 49 60 58 63
6 -- 57 -- - -- - 38 - 50 59 58 --
7 -- -- 50 -- -- -- 37 -- 50 60 59 63
8 69 - 49 32 35 38 36 52 52 60 -- 62
9 -- 56 50 -- 36 -- 37 52 55 61 59 61

10 - - - -- 35 38 45 53 51 62 57 58

11 -- -- 46 -- 33 -- 40 54 56 83 56 59

12 -- 51 - 33 -- 34 38 54 56 62 - --
13 68 -- -- -- 32 -- 50 55 58 62 58 59
14 -- - -- -- 34 -- 52 -- 58 63 57 56
15 -- - 44 -- 32 34 50 57 58 63 62 57
16 61 50 -- -- 32 33 43 57 57 63 63 59
17 - -- -- - 32 34 45 56 59 82 -- 59
18 -- -- 47 33 33 42 49 56 59 63 61 59
19 65 46 -- - 33 40 48 56 57 65 60 57

20 -- -- -- -- 34 36 49 56 54 64 61 59

21 - -- - 32 32 39 46 56 52 61 63 58

22 - - 34 -- 32 36 43 55 55 62 64 58
23 66 58 . - 32 40 57 55 - 62 65 -

24 -- -- -- - 32 41 54 55 60 64 60 57

25 -- -- 36 32 33 37 54 55 60 63 60 --

26 -~ - -- -- 32 34 53 56 61 64 59 56

27 61 52 - - 33 38 56 - 60 64 60 -
28 - - 48 33 33 . 55 51 61 62 61 56

29 - - -- -- - 38 53 51 62 62 82 55
30 58 56 - - - 33 55 52 62 63 62 55
31 -- - -- - - 34 - -- - 58 62 .

Aver-
age -- - -- - -- —- 46 54 56 62 60 59
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Suspended sediment, water year October 1953 to September 1954

October November December
Suspended sediment Suspended sediment Suspended sediment
Mean Viean Mean e Mean Mo
Day dis- Tons dis- an Tons dis- an Tons
charge | concen- per charge concen- per charge concen- per
(cts) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
13 -~ 19 -- 18 --
13 - 20 -- 18 --
13 -- e2.0 18 14 22 105
13 -~ 18 -- 27 87 e 4.0
12 45 18 - eer 21 47
11 - 18 14 22 -
11 -- 18 -- 20
11 45 19 - 19
12 - 18 34 19
12 - 19 - 18
el.3 2 1.8
12 - 19 - el.7 15
11 - 19 34 1
11 45 18 -- 9.8
10 - 19 -- 9.8 -
11 -- 19 -- 9.0 42
1u 37 20 59 8.0 --
11 - 19 -- 5.2 -
12 -- 18 - 5.0 42|t e.8
13 37 21 59 5.2 --
13 -- 26 - 8.0 -
14 - 23 - 8.2 -
14 . 19 - 8.4 42|)
16 29 18 59 e3.0 8.6 -
17 | ero° 18 - 8.6 -
18 - 18 - 8.6 32
18 -- 17 - 8.6 - 7
18 20 18 56 8.6 -- €-
18 = 18 - 8.6 32
18 -- 18 - 8.6 -
19 19 18 56 8.6 --
20 -- -- -- .- 8.6 --
425 -- 39.0 568 - 63.5 383.0 -- 50.1
January February March
8.6 68 6.8 17 8.0 28
8.6 .- 6.8 -- } e0.3 7.4 -
8.6 - 6.8 -- 6.2 -
8.6 26 11 % sa4.8 6.0 -
8.6 -- 23 55 b3.4 6.4 -- e0.5
e0.6
8.6 -- 18 -- e2.0 6.4 --
8.6 - 9.8 -- e.7 6.8 -—
8.6 26 15 44 sa 3.0 6.8 28
8.0 -- 39 127 519 6.8 -
7.0 -- 35 182 17 6.8 21
7.0 -~ 13 26 .9 6.8 -- e .4
7.2 26 10 22 b.6 7.4 21
7.4 - 9.2 19 .5 7.4 --
7.4 -- 5 36 127 s 27 7.4 --
7.4 -- € 54 199 29 6.8 21
7.4 -- 20 90 4.9 10 28 s.9
6.8 -- 9.8 13 55 1.9
6.8 20 9.8 } 25 1 12 70 2.3
6.8 .- 9.8 16 72 3.1
7.4 -- 17 4 s4.9 9.2
e .4
6.8 20 35 275 26 8.6 40 9
6.8 -- 12 102 3.3 8.6 .
6.8 -- 11 8.0
6.8 - 9.8 8.8
6.8 13 9.8 55 1,140 s 205
28 .1
6.8 .- 8.6 14 365 s 15
6.8 -- 8.6 10 155 4.2
6.8 13 e.2 8.0 9.8 110 b 2.9
6.8 -- - - - 8.6 100 2.3
6.8 -- - -- -- 8.0 61 1.3
6.8 -- == -= == 8.0 1.2
230.2 -~ 13.7 462.6 - 154.2 311.0 -- 251.4
e Estimated.

s Computed by subdividing day.
a Computed from partly estimated concentration graph.
b Computed from estimated concentration graph.
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PAINT CREEK BASIN--Continued
PAINT CREEK AT WATERVILLE, IOWA--Continued

Suspended sediment, water year October 1953 to September 1954--Continued
April May June
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean M E—
Day dis- Mean Tons dis- Mean Tons dis- ean Tons
charge cunc}an- per charge (ioncen~ per charge cnnclen— per
(cfs) tration day (cfs) tration day (cts) tration day
(ppm) (ppm) (ppm)
7.4 229 3.640 | s 4,280 18 116 s6.u
7.4 a 0.8 88 ¢ 1,130 5478 12 110 3.6
6.8 . 55 890 s 113 77 2,120 5578
6.8 40 144 16 23 3175 23
8.3 73 s2.2 34 - e 10 17 12u §.5
29 921 12 27 - e 1.0 15
30 1,380 112 24 1 15
13 845| 532 23 | i 45 16 ve 3.9
9.8 260 6.9 21 15
9.2 180 4.5 18 ‘ 16 146 s6.8
8.6 155 3.6 i7 | 13
7.4 162 3.2 i6 > 48 2.0 13
6.8 132 2.4 15 [ 13
6.8 108 2.0 14 j 13
115 9.290 (s 7,47U 13 12 87 3.0
30 2,270 s 227 12 ] 12
17 520 24 12 ! 12
13 295 1 11 . 13
10 222 6.U 11 \ 33 414 s 63
9.2 165 4.1 16 i 129 4,580 s 3,500
i
23 520 s 40 9.8 2 7 76 2,500 sa 1.100
13 1,090 38 9.8/ : 53 1,700  s2 360
9.2 310 7.7 9.81, 27 248 12
9.8 220 5.8 9.2 24 1621 H
25 369 s 30 9.2 22 130 7.7
17 1,136 52 9.2 I 18
15 395 16 n | 18
12 210 6.8 20 310 sa 18 18 111 5,2
11 155 4.6 12 27 .9 17
139 1,840 | s 2,360 9.8 15 .4 16
- - -= 15 lélp_‘ sb 13 - -- ==
625.5 --111,146.0 815.8 -= 4.968.2 (ki -- 5,748.2
July August September
16 70 3.0 115 9.2
56 2,220 s 644 10 ! 6.8
28 900 68 9.0 7.4
22 255 15 8.6 8.0
16 148 6.4 8.6 > 48 1.2 8.6
i 63 1.5
14 8.6 | 9.2
13 1 8.0} 9.2
13 149 5.2 8.0 J 9.2
13 7.4 9.2
13 J .40 9.8
|
13 7.3 : 7.4
13 740! 6.8
12 6.8 46 .9 8.6
12 6.8 10
12 i 6.8 8.6 5 1.2
59 1.9 :
12 6.8 8.0
11 6.8 ) 9.2
11 25 335 s 25 11
11 8.6 146 4.6 11
11 8.0 103 10
1 8.0 L 62 1.3 10 61 1.9
11 8.0 || 10
11 8.0 J 10
1 17 345 s 17 10
11 30 600 sa 61 16
69 2.1
12 15 426
1 11 124
11 11 "L
11 10
11 10| 86
30 570 sa 70 6 )
463 -- 872.9 315.0 -~
Total discharge for year (CfS-days)....v.veivrerosnrrerrrnsnceonnn
Total 1oad for year (1onS).veveearrieesoien, eaaeeteann
¢ Estimated.

s Computed by subdividing day.
a Computed from partly estimated concentration graph.
b Computed from estimated concentration graph.
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IOWA RIVER BASIN--Continued
IOWA RIVER AT IOWA CITY, IOWA-~Continued
Temperature (°F) of water, water year October 1853 to September 1954
/Once-daily measurement between 7a.m. and 8 a.m./

Day | Oct. Nov Dec. Jan. Feb. Mar. Apr. May | June July Aug. Sept.
1 63 a 57 39 a 42 39 40 44 58 65 m a 80 71
2 65 54 44 41 42 40 48 a 61 62 8 6 73
3 67 49 41 a 38 39 36 44 57 59 78 78 70
4 a 66 52 44 38 40 33 a4d 48 64 a8 % 72
5 61 48 42 38 42 35 47 49 62 a78 7% a1
6 60 47 - 36 40 39 59 52 a 65 78 73 74
7 57 52 42 38 a 42 a42 58 51 68 9 7% --
8 -- a 44 43 39 43 40 55 52 68 7% a4 72
9 58 46 42 35 "40 42 54 a 52 68 7% 74 69

10 59 45 38 a 36 39 43 55 54 73 7 74 67

1 | oaes 45 38 38 37 30 260 56 i am i 66

12 60 46 35 34 34 40 54 58 74 80 3 -

13 59 46 a 38 38 38 40 56 60 8 80 3 a 67
14 58 48 38 42 43 a 37 61 62 7% 82 4 -
15 60 a 52 38 44 43 37 65 64 71 80 a8 -
16 62 47 34 38 39 40 57 a 67 8 79 76 -
17 61 47 35 -- 38 40 59 67 5 78 74 a 64
18 - 52 38 38 38 43 a 58 63 m - 75 -
19 64 53 45 46 38 46 60 63 78 79 74 -—

20 64 56 a 40 42 42 44 58 63 a9 78 73 -

21 64 51 44 34 a 42 48 58 60 8 76 % a 66

22 66 a48 38 31 a3 43 55 65 78 8 a8 -

23 61 48 36 12 35| add 57 68 16 7 78 59

24 59 48 38 39 39 42 61 69 6 7% 7 60

25 a 60 46 a 39 40 40 50 a 65 58 72 8 80 63

26 58 38 39 39 34 46 65 67 80 4 6 a 65
27 56 40 a39 37 40 48 62 68 80 5 ki 64
28 53 38 39 42 a39 a b1 60 66 kg 78 73 67
29 52 242 41 41 - 10 61 65 9 8 4 68
30 53 a1 37 38 - 41 61| a6 78 72 73 69
31 55 -- 40 a 40 - 45 -- a 70 - 74 71 --
Aver-
age 60 48 39 39 39 42 57 61 73 7 % --

a Reading obtained between 9 2a.m. and 11 a.m.
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IOWA RIVER BASIN--Continued
IOWA RIVER AT IOWA CITY, IOWA--Continued

Suspended sediment, water year October 1953 to September 1954

October November December
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge concgn- per charge conc_en- per charge concgn— per
(cfs) tration day (cts) tration da (cts) tration da
(ppm) (ppm) Y (ppm) o
95 88 23 60 72 '1
118 91 29 119 175
92 64 16 57 182
e 135 143 52 195 195
5..... 94 112 28 59 72 20 165 33 14
w5 60 172
80 164 162
132 54 190
. ki 89 26 103 96
10...... 173 209 118
74 1) 64 226
151 | 92 147
73 108 84
119 97 42 14 246
140 183 76 19 6
76 n 25 140 65
187 72 67
73 104 |) 71
186 185 %
70 1) 157 81 |J
207 | 142 64 26 134 W
1 165 94
70 133 86
258 159 88
74 149 91
70 80 2 163 95 24 7
218 123 91
57 146 33 13 94
181 150 90
69 145 173
182 ) -- -- -- 74 1J
3,707 -- 848 3,817 -- 565 3,775 -- 269
January February March
114 |) 65 212
8 65 230
155 66 225
78 69 145 16 8
69 71 22 4 132
158 76 126
83 83 161
81 18 5 91 241
84 95 222
91 104 | 21
84 115 229 35 20
80 119 27 9 259
% 115 213
74 (/ 127 177
73 188 208 |]
7 244 227
10 33 6 212 231
68 264 222
67 317 229
67 257 217 41 25
67 N 322 223
66 216 15 10 222
65 236 259 |J
65 216 293 |
64 253 312
66 a 8 217 388
67 273 238 66 55
67 279 |J 356
66 - - -- 254
65 - - -- 268
65 - - == 342
2,444 - 194 4,755 - 220 7,272 - 868
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IOWA RIVER BASIN--Continued
IOWA RIVER AT IOWA CITY, IOWA--Continued

Suspended sediment, waier year October 1953 to September 1954--Continued
April May June
M Suspended sediment Mean Suspended sediment Mean Suspended sediment
ean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
chatge conc_en- per chatge concen- per charge chL"en- per
(cfs) tration da (cfs) tration day (cts) tration day
(ppm) Y (ppm) (ppm)
198 2,010 1,270 6,890 1,850 365 1,820
236 2, 200 1,480 8,790 3,100 2,170 18,200
265 39 24 2,280 1,610 9,850 3,310 3,260 29,100
148 2,290 1,490 9,21v 3,910 3,000 31,700
275 2,180 1,360 7,930 4,100 2,620 29,000
309 78 65 2,200 1,100 6,530 4,200 1, 740 19, 700
189 265 943 1,850 365 4,820 4,100 1,480 16,400
702 233 442 1,690 476 2,170 3,190 1,200 10,300
562 1,070 1,620 1,490 322 1,300 2,560 920 6,360
485 3% 511 1,330 244 876 2,200 625 3,710
330 372 331 1,210 192 627 1,890 495 2,530
330 250 223 1,050 162 459 1,930 460 2,400
281 980 150 397 2,920 2,560 20,200
275 910 143 351 3,37 3,270 29,800
338 187 146 850 157 360 3,820 2,000 20,600
259 |J 790 160 341 4,100 1,670 18,500
349 298 281 730 158 311 4,100 1,670 18,500
482 165 215 675 144 262 3,640 1,220 12,000
462 142 177 635 124 213 3,640 2,530 24,900
440 204 242 580 117 183 3,910 2,060 21,700
427 207 239 514 4,200 1,480 18,800
429 202 234 525 4,800 1,640 21,300
641 170 294 476 4,900 1,440 19,100
570 168 259 548 5,110 2,240 30,900
557 197 296 446 1s 157 4,600 1,690 21,000
473 350 441 495 4,200 1,160 13,200
998 388 1,050 445 4,3u0 1,000 11,600
730 560 1,100 753 190 sa 430 4,400 895 10,600
730 292 576 665 186 334 4,700 825 10,500
896 270 653 800 145 313 5,110 810 11,260
-~ -- -- 1,000 155 419 -- -- -=
13,966 -- 10,502 34,587 -- 64,565 112,220 -- 503,620
July August P
5,990 89G 14,400 433 4,700 1,030 13,100
7,300 1,080 21,300 417 4,900 81u 10, 760
7,560 800 16,300 433 84 101 5,110 726 10,000
6,820 575 10,600 429 5,170 610 9,560
4,000 590 6,370 512 5,770 575 8,960
2, 740 530 3,920 384 2,920 350 2,760
2,290 428 2,650 485 2,110 235 1,340
1,980 405 2,170 539 1,770 173 827
1,776 312 1,490 552 1,610 88 383
1,610 278 | 1,210 457 83 107 1,450 117 458
1,490 260 1,050 460 1,290 115 401
1,410 238 906 465 1,210 - e 330
1,250 205 692 325 1,170 96 303
1,170 195 616 483 1,050 -- e 240
1,090 182 536 232 68 64 980 --
1,020 175 4182 353 |J 910 -- e 190
945 172 439 455 910 0
880 192 456 476 850 --
820 168 372 507 820 -
670 159 288 451 799 98 211
. 88 125
730 150 296 716 786 81 172
702 140 265 567 756 9 161
675 142 259 485 668
855 128 226 546 617
625 119 201 490 100 702
72 29
582 114 179 2,020 840 675 .
589 106 169 2,650 940 655
576 163 253 3,910 2,170 670
532 95 136 4,000 1,470 3G 80 158
460 8 97 4,200 1,250 945 84 214
444 87 104 4,500 1,320 - == ==
59,375 -- 88,432 32,926 -~ 53,303 -- 61,942
Total discharge for year (CI5-dayS)............ eererenes eeeseeecrsinticcean 332,147
Total joad for year (tonS)...ueeversareriacerinissannsanns ersessaaessrasesens 816,567

e Estimated.
s Computed by subdividing day.
a Computed from partly estimated concentration graph.
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IOWA RIVER BASIN--Continued
RALSTON CREEK AT IOWA CITY, IOWA

LOCATION.--At gaging station on upstream side of bridge on State Highway 1, at east side
of Towa City, Johnson County, and 2.8 miles upstream from mouth.

DRAINAGE AREA.--3.01 square miles.

RECORDS AVAILABLE.--Sediment records: April 1952 to September-1954.

EXTREMES, 1953-54.--Sediment concentrations: Maximum daily, 2,490 ppm May 2; minimum daily,
no flow on many days.
Sediment loads: Maximum daily, 226 tons Apr. 30; minimum daily, O tons on many days.

EXTREMES, 1952-54.--Sediment concentrations: Maximum daily, 4,970 ppm May 24, 1953;
minimum daily, no flow on many days each year.
Sediment loads: Maximum daily, 1,980 tons May 24, 1953; minimum daily, O tons on many
days each year.

REMARKS. --Flow affected by ice Dec, 21, Feb. 2-5, Feb, 26 to Mar. 1. Records of discharge
for water year October 1953 to September 1954 given in WSP 1338.

Suspended sediment, water year October 1953 to September 1954
October November December

Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean Mean Mean
Day dis- Mean Tons dis- y Tons dis- Tons
concen- concen- concen-
charge A per charge per charge trati per
(cts) tration da (cts) tration da (cts) ration day
(ppm) Y (ppm) v (ppm)
[ ] 0 -- 0
0 0 .05 12
0 Q0 11 5
0 o 05 --
0 [} 02 --
0 0 .05 --
0 0 .04 --
[} 0 .03 -
0 0 03 -- ®
0 0 .04 --
0 o .04 -
0 0 .02 --
0 0 .01 --
0 [ .01 --
] 0 01 --
0 0 0 -- 0
0 0 0 - [}
0 0 0 -- 0
0 0 0 -- 0
0 o] .01
bt e
.01 .10
.01 0 - 0
.02 0 -— 0
.02 0 - 0
.01 0 - 0
()
.01 0 - 0
.01 0 - 0
.01 0 - 0
.01 0 -- 0
.01 14 0 - 0
-- -- 0 - 0
0 [} 0,12 t 0.62 . (t)

t Less than 0.050 ton.
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TOWA RIVER BASIN--Continued

RALSTON CREEK AT IOWA CITY, IOWA--Continued

Suspended sediment, water year October 1353 to September 1954--Continued
March

January

Febraary

Suspended sediment

Suspended sediment

Suspended sediment

Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge °°"f.e"' per charge | concen- per charge ‘i"“f_e“' per
(cfs) tration day (cts) tration day (cfs) ration day
(ppm) (ppm) (ppm)
0 = 0 0.05 |
.04 22 02 |f -- ®
.10 30 0 -- 0
.07 32 0 -- 0
‘15 35 ® 0 - 0
.02 - 0 - 0
0 -- 0 .10
.01 -- .43
.05 -- .23
.05 1 .30 % ®
.08 -- (t) .25
.01 - .19
.04 - .11
. .09 23 .03
15.... .20 -- .05
.18 5 .05
.16 -- .06
.15 -- ® .08 i4 ®
.16 2 .24
17 5 1
.15 -- .05
.12 -- .05
11 -- .05
.18 10 .87 235 5.7
.30 -- w 1.2 830 s2.8
.18 -- .20
.13 1 .16
.10 . .20
-- - - 15 |7 37 )
-- - -- .19
- . = 1))
0 0 3.00 - 0.1 5,57 -- 3.8
April May June
L..... 0.26 1.5 851 s 6.2 1.8 862 s 7.4
.31 4.7 2,490 | s 52 1.2 573 s11
11 2| 1.2 303 s 1.3 1.0 426 1.2
.13 .60 51 1 .43 69
15 .38 24 101 e.1
1.6 93] s3.9 .27 .21 --
.29 .20 48 ) 14 121
.14 .16 .09 -
11 %) ® .14 1 128 ®
L1 14 .18 -
Me.en.. .09 .12 .05 --
2.0 .05 .10 .08 -
13..... .05 2 M .09 .01 bt
14..... .05 .08 .02 -
1ennnns 47 28| .09 60 () .01 93 ®)
.16 .06 .01 -
.08 .08 .01 40
.06 al .01 0 - 0
.06 05 - .05 103
.63 107 .2 .05 66 .05 -
.27 .05 - .03 8
.15 .04 - .08 -- ®
1 56( (Y .05 62 ® .02 --
.09 .05 -- .01 .-
.09 .02 - .01 --
3.0 1,670 s 83 .03 - 0 - 0
.85 974| s3.3 .08 39 0 - 0
.21 98 1 .22 0 - 0
.21 80| (1) .08 0 -- 0
5.9 2,210 | s 226 .04 80 ®) 0 - 0
-- -- -- .08 - . -
15.85 | a1s.9 10.82 -- 60.0 5.79 -- 20.1

e Estimated. .
s Computed by subdividing day.
t Less than 0.050 ton.
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IOWA RIVER BASIN--Continued
RALSTON CREEK AT IOWA CITY, IOWA CITY, IOWA--Continued
Suspended sedi t, water year October 1953 to September 1954--Continued
July August September
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- per charge concen- per charge concen- per
(cis) tration day (cfs) tration day (cts) tration day
(ppm) (ppm) (ppm)
0 -- 0 0 - 0 0 0
0 -- 0 0 - 0 0 0
0 - 0 0 - 0 o 0
] -- 0 0 -- 0 0 0
0 -- 0 0 - 0 0 0
) -- 0 0 - 0 0 0
0 - 0 0 - 0 0 0
i - 0 0 - 0 0 0
V] -- 0 0 - () 0 0
0 - 0 0 -- 0 0 0
[ -- 0 o -- o 0 0
0 -- 0 0 - 0 [ ]
v .- 0 0 -- 0 0 0
0 -- 0 0 -- 0 0 0
o -~ o U - 0 0 0
Q -- 0 0 - 0 ] 0
U -- 0 0 -- 0 1] 0
0 -- 1) 0 -- 0 G 0
[ - 0 0 -- 0 Q 0
Q -- 0 0 -- 0 Q 0
0 -- 0 0 -- 0 0 v
Q - 0 0 - 0 0 1]
0 - 0 0 -- 0 0 0
(1] -- 0 G -- 0 0 0
) -- 0 7.2 881 s 145 0 0
0 - 1] 7.5 1,090 s 60 0 0
0 - o .48 214 s .4 0 0
1.4 753 s 15 .05 90 (1) 0 0
.07 432 s.2 0 -- 0 2.4 952 s 19
0 - 1] 0 -- 0 0 0
Y] -- 0 ] == Q -- -
1.47 -- 15.2 15.23 -- 205.4 2.4 19
Total discharge for year (cfs-days)......evevvueneennns tesesrsasiaans teeesetatasaeanes 60.87
Total 10ad for year (t0D8). . sueserssisonssssns 639.5

s Computed by subdividing day.

t

Less than 0.050 ton.
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CEDAR RIVER AT CEDAR RAPIDS,

IOWA RIVER BASIN

IOWA RIVER BASIN--Continued

IOWA--Continued

Temperature (°F) of water, water year October 1953 to Septer%ber 1954

59

nce-daily measurement between 2 p.m. and 6 p.m
Day | Oct. Nov Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 66 55 35 a 32 31 32 37 a 52 a 59 a8 a 80 a 12
2 67 55 34 a32 31 32 39 a 5o a 58 81 78 7
3 a 65 53 37 31 31 32 a 36 a 43 a 55 8 7 72
4 a 65 50 38 32 31 32 a 32 a 38 a 53 a8 a7 8
5 63 45 38 32 31 32 40 a 40 a b7 a7 4 8
6 66 42 36 32 a3l 32 43 adl a6l 81 78 76
7 55 a 40 38 32 a 31 a 32 50 a42 a 61 78 a 74 7
8 55 a 40 37 32 31 a32 46 a42 70 80 a4 72
9 57 40 35 -- 31 32 46 a 42 3 a7 76 87
10 a 58 42 34 a 32 31 33 a 46 a44 12 77 76 85
11 59 42 32 31 31 a 32 -- a 46 a7l 81 75 66
12 60 44 33 31 31 232 49 a 50 a4 83 14 87
13 59 44 33 31 31 a 32 51 a 53 a6 83 73 a B4
14 60 48 32 31 31| a32 53 ab5 | a78 63 a 74 a 64
15 61 48 32 31 31 a 32 50 a 59 am 82 a4 a 65
16 63 51 -- a 31 31 a 32 48 a 58 a 74 81 80 a 62
17 64 52 - 31 31 a 32 a 50 a 58 78 a 78 74 a 64
18 67 53 32 31 31 a3 a 51 a 59 80 a8 89 2 68
19 68 54 32 31 31 a 36 52 a 59 80 79 a 68 a2
20 67 54 33 31 a 32 37 a 50 a 55 80 80 a7l 63
21 66 50 34 31 36 a 37 a 50 a 57 a8 a6 a4 83
29 66 45 - 31 32 36 49 a 58 a4 M| as 60
23 60 43 32 32 32 36 51 a 59 a3 a7l 80 60
24 58 41 - 32 33 36 a 55 64 a4 % 81 81
25 56 38 32 32 32 36 a5b a 63 a8 a 77 81 263
26 54 36 31 31 31 35 a b6 a 63 a9 80 a 80 a B85
27 52 34 32 31 31 38 a 55 a 57 a 78 80 a 73 67
28 50 33 32 31 32 37 a 53 a 58 a5 78 a 74 87
29 50 32 - 31 -- 36 50 a 56 81 83 ai6 69
30 51 32 - a3l - 40 51| a0 80 83 % 86
31 53 -~ 32 31 - 41 .- a83 - a 80 72 --
Aver-
age 80 44 34 31 31 34 48 53 72 K 75 68

a Reading obtained between 8 a.m. and 1 p.m.
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IOWA RIVER BASIN--Continued
CEDAR RIVER AT CEDAR RAPIDS, IOWA--Continued
Suspended sediment, water year October 1953 to September 1954
Qctober November December
Suspended sediment Suspended sediment Suspended sediment
D Mean Mean Mean Mean Mean Mean
ay dis-~ concen- Tons dis- concen- Tons dis- concen- Tons
charge A per charge A per charge A per
(cfs) tration day (cfs) tration day (cts) tration day
(ppm) (ppm) {ppm)
718 6894 580 N
802 708 924
730 694 768
706 580 845
706 670 871
63 127 43 9
754 718 938
838 730 938
670 658 980 18 43
766 706 1,020
790 682 (J 952
730 718 994
706 694 832
658 730 900
670 718 800 |/
646 694 480
59 116
718 720 390
694 63 117 720 330 26 28
670 756 320
694 684 455
682 832 |J 648
706 832 756
870 |/ 845 696
766 310 641 845 696
670 66 119 845 525
718 910 515
21 48 e 19 33
754 845 637
754 924 672
694 52 100 819 672
610 910 660
742 708 660
706 - - -- 672 1J
22,138 - 4,134 22,587 -- 2,430 22,126 -- 1,138
January February March
602 400 952
614 402 938 20 50
648 411 897
696 445 428
648 475 465
14 23 15 20 25 35
591 495 515
626 535 650
602 545 910
620 525 858 33 6
560 J 602 |] 93
500 ) 626 1 756
530 640 819 68 147
480 550 832
445 500 780
450 744 15 28 768
37 417
480 924 696 26 50
500 871 [J 684
440 1,120 637
411 1,060 756
420 910 793
J 32 87 52 114
430 |) 980 884
390 952 980
368 1,020 1,080
400 1,050 1,090
420 966 1,200 5 -
1
390 29 31 1,080 23 65 1,240
377 1,020 1,080
410 1,080 1,040
400 -- -- -- 994
402 -~ -- -- 871
410_[J -- - -- 897 } 36 86
15, 260 - 1,041 20,928 -- 1,243 26,283 - 3,107
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IOWA RIVER BASIN--Continued
CEDAR RIVER AT CEDAR RAPIDS, IOWA--Continued

ded sediment, water year October 1953 to September 1954--Continued
April May June
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- per charge concen- per charge concen- per
(cts) tration day (cfs) tration day (cts) tration day
(ppm) (ppm) (ppm)
806 5,220 954 s 14,300 5,290 1,080 15,400
910 57 129 5,040 52 10,200 5,040 680 9,250
819 5,760 625 9,720 5,760 505 7,850
806 6,120 495 8,180 6,440 542 9,420
793 73 sa 190 6,660 472 8,490 5,580 320 4,820
980 82 217 7,390 472 9,420 4,830 262 3,420
1,020 100 275 -6,840 290 5,360 4,340 255 2,990
952 84 216 6,120 215 3,550 3,850 205 2,130
1,090 76 224 4,860 126 1,650 3,250 146 1,280
1,040 60 168 4,080 123 1,350 3,340 216 1,950
98u 3,570 111 1,070 3,380 404 3,690
952 3,070 107 887 3,190 284 2,450
952 62 158 2,960 116 927 3,960 478 5,110
884 2,120 130 955 4,100 626 6,930
1,040 90 253 2,480 128 857 2,960 322 2,570
1,190 93 299 2,300 119 739 2,690 190 1,380
1,310 67 231 2,110 117 667 2,600 134 941
1,260 66 225 1,950 100 527 2,640 136 969
1,130 61 186 1,720 93 432 3,960 250 2,670
1,180 86 274 1,660 87 390 5,400 382 5,570
1,450 108 423 1,610 81 352 7,690 845 17,500
1,360 82 301 1,500 72 292 10,300 1,310 36.400
1,260 104 354 1,520 69 283 14,000 1,380 52, 200
1,450 180 sa 820 1,470 52 206 21,400 965 55,800
2,410 478 3,110 1,420 67 251 34,900 928 87,400
2,130 382 2,200 1,400 69 261 40,000 612 66,100
2,070 160 894 1,360 100 367 31,900 352 30,300
2,110 148 843 2,050 817 482 22,100 182 10,900
2,130 119 684 2,220 120 19 15,100 172 7,010
2,300 129 801 2,500 110 143 11,000 210 6,240
- - -- 2,880 122 949 - - --
38,764 -- 14,342 102,540 -~ 84,582 290,990 - 460, 640
July August September
8,530 152 3,500 1,440 5,400
7,390 150 | 2,990 1,610 4,340 } 127 1,510
6,480 193 3,380 1, 760 3,510
5,760 94 1,460 1,740 n 317 3,100 }
5,400 103| 1,500 1,720 2,640 114 891
5,400 115 1,680 1,680 2,520
5,040 144 1,960 1,520 2,320 } 68 424
4,690 112 1,420 1,470 4 2,090
4,240 3 836 1,400 171 2,010
3,920 7 815 1,370 1,990 } 72 387
3,540 80 85 1,260 1,970
3,250 75 658 1,190 1,790
2,960 72 575 1,280 1,740
2,640 90 642 1,220 5 1,700 57 264
2,570 85 590 1,250 7 126 1,640
2,370 1 454 1,310 1,610
2,110 83 473 1,300 1,830
2,010 94 510 3,640 323 | 4,180 1,590
1,950 2,410 382 2,490 1,550 55 233
1,87 1,720 248 1,150 1,500
80 408
1,910 1,500 1,520
1,830 1,550 } 121 498 1,480
1,760 1,500 1,400
1,720 1,500 } 52 219 1,470
1,740 87 105 1,680 1,420 56 209
1,740 6,120 240 sa 4,600 1,340
1,660 7,960 482 10,400 1,260
1,570 7,960 317 6,810 1,300
1,470 4 34 7,390 296 5,910 1,590 kil 335
1,570 8 2 7,390 282 5,630 1,630 68 299
1,420 6,660 208 3,740 - == ==
100,510 --{ 29,233 83,480 -~ 50,011 61,100 - 13,296
Total discharge for year (cfs-days)......... eenas 806, 706
Total load for year (tons). ...ooveernnne. 665,197

s Computed by subdividing day.
a Computed from partly estimated concentration graph.
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DES MOINES RIVER BASIN
EAST FORK HARDIN CREEK NEAR CHURDAN, IOWA

LOCATION.--At gaging station on upstream side of highway bridge, 4.4 miles upstream from
mouth and 6.5 miles southeast of Churdan, Greene County.
DRAINAGE AREA.--22.7 square miles.
RECORDS AVAILABLE.--Sediment records: July 1952 to September 1954.
EXTREMES, 1953-54.--Sediment concentrations: Maximum daily, 668 ppm Mar. 17; minimum daily,
no flow on many days.
Sediment loads: Maximum daily, 200 tons Aug. 26; minimum daily, O tons on many days.
EXTREMES, 1952-54.--Sediment concentrations: Maximum daily, 668 ppm Mar. 17, 1954; mini-
mum daily, no flow on many days each year.
Sediment loads: Maximum daily, 200 tons Aug. 26, 1954; minimum daily, O tons on many
days each year. .
REMARKS.--No flow during period October to December; record is omitted. Records of dis-
charge for water year October 1953 to September 1954 given in WSP 1338.

Suspended sediment, January to September 1954

January February March
Suspended sediment Suspended sediment Suspended sediment
Mean Moan Mean Mean Mean Mean
Day dis- © Tons dis- Tons dis- Tons
harce concen- h concen- ha. concen-
C(cfsg) tration per c(a[rg)e tration per c( fr%e tration per
cfs cfs
(ppm) day (ppm) day (ppm) day
[ -- U 0.1 272 0.1
[ - U g - u
) -- [ 0 L 0
0 - 1] 0 - v
u - 1] [ - 0
0 -- v [ -- "]
0 - 0 ) - v
(] - 0 it 440
0 -- [ .2 -—
0 - ] .1 - e.1
1) -- (1] W1 --
G -- [ .1 --
[¢] - u ¢ .- 4]
1) -— 0 1] -~ 9
) -- (1) [ -~ U
¢ -- a 1 - e.l
[ - 0 3 668 5
[ - 0o 3 -
0 - ] 6 3
[ - [ 3 -
1 240 a.1 .2 - ®
0 - 0 .2 -
0 -- 0 .2 -
o -- [ .2 12|J
-1 -- .3 --
.1 220 e.l .2 .-
-1 -- .1 5
1 - 1 —lr
- —— - .1 -
- - - L1 -~
- — - 1 ~-
0 u 0.5 -- 0.5 4.1 -- 1.3
e Estimated.

t Less than 0.050 ton,
a Computed from estimated concentration graph.
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DES MOINES RIVER BASIN--Continued

EAST FORK HARDIN CREEK NEAR CHURDAN, IOWA--Continued

Suspended sediment, January to September 1954--Continued

April May June
Suspended sediment Suspended sediment Suspended sediment
Da MdEan Mean M?an Mean Mdea.n Mean
Y s~ concen- Tons dis- concen- Tons 1S~ concen- Tons
charge trati per charge trati per charge trati per
(CfS) ation day (CfS) ration day (CfS) ration day
(ppm) (ppm) (ppm)
u.1 1 4.0 29 0.3 121 280 sb 94
.1 -- 9.7 94 sa 3.5 78 225 41
.1 - (t) 9.6 35 .9 57 100 sb 17
1 -- 5.7 32 84 7.3
1 -- 4.2 24 70 a4.5
1.3 52 sbL.3 3.8 18 -~ e 2.8
.3 -- 2.8 14 43 1.6
2 9 2.4 5 ® 9.6 -
.1 .- 2.0 8.3 -~
1 B A 1.8 7.4 40 e.9
.1 - 1.7 6.5 -~
U -- Y] 1.6 - 6.0
0 - 7] 1.4 10 5.7
¢ -- 4] 1.3 -- 5.2
o - u 1.2 25 ® 5.2
48 W7
.1 -- (t) 1.0 -- 5.7
0 -- 4] .9 6 5.7
0 -- ] -- 5.0
1 39| (v .8 4 4.1
0 - [ T - 8.4 49 sa 1.7
5.6 208 s4.2 ry -- 111 220 sb 72
1.4 217 1 .6 i (t) 44 98 12
8 12 T -- 24 .
6 2 |p O iy 7 18 } - 4.0
9 41 1 .6 -- 14
8 17 .6 2 9.6
.5 -- 1.v 10 |J 8.0
.3 i ® 4.9 wo | sal.8 7.1 0 1.5
.3 -- 2.8 20 a.2 6.0
2.9 51 4 1.9 - e.l 5.2
-- - -- 31 120 sb 44 - -- -
16. ¢ -- 5.4 103.0 -- 51.4 674.3 -- 288. 6
July August September
4.4 0.2 - N 64 -- e9.0
3.6 .2 - 44 - e 8.0
3.4 81 0.8 .2 - 26 -- 7.0
3.u .2 -~ 20 120 6.5
2.8 -- .2 - 14 - e4.2
2.3 85 .1 - 9.6 -
2.2 -- e .4 .1 -- 7.7 141 } e2.9
1.8 72 .2 - (t) 6.5 --
1.6 -- .2 -- 6.5 -
1.4 42 .1 - 6.0 -
e1.2
1.3 - .1 - 5.2 85
1.1 -- e.2 .1 81 4.7 --
.9 -- .1 - 4.4
.8 -— .1 - 4.0
T -- .1 - J 4.0
80 .9
.6 0 - 0 4.2
.6 1.7 140 sa 1.0 4.2
.6 1.2 95 a.d 4.0
.6 .4 - e.l 3.4
6 |f B 1 2 - el 3.4
.6 23 280 sa 32 2.8
.5 {J 87 100 sb 25 2.8
.4 W a3 130 sb 33 2.8
4 31 108 9.0 2.8 6 .6
.3 18 166 8.1 2.6
.2 306 230 | sb 200 2.4
2 00 ® 269 96 70 2.4
.2 224 108 65 2.6
.2 175 -- e 35 3.0
.2 123 - e 20 6.0 84 1.4
.2 82 - e 10 . e -
37.5 -- 7.4 1,406.7 -- 508.9 276.0 -- 61.6
Total discharge for year (cfs-days)............. 2,518.8
Total load for year (tons). ...o.oeun. 925.1
e Estimated.
s Computed by subdividing day.
t Less than 0.050 ton.
a Computed from estimated concentration graph.
b Computed from partly estimated concentration graph.
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LOCATION.--At gaging station, about 6 miles south of Glasgow, Valley County, and about

8 miles upstream from mouth.

DRAINAGE AREA,--536 square miles.

RECORDS AVAILABLE.--Sediment records:
EXTREMES, 1953-54.--Sediment concentrations:

mum daily, no flow on many days.
Sediment loads: Maximum daily, 390,000 tons Apr. 6; minimum daily, O tons on many days.
REMARKS . --Flow affected by ice Feb. 12 to Apr. 3.
October 1953 to September 1954 given in WSP 1339.

October 1953 to September 1954,
Maximum daily, 58,000 ppm Apr. 5; mini~

Records of discharge for water year

Monthly and annual summary of water and suspended-sediment discharge, water year October 1953 to September 1954

Suspended sediment

Month (DC‘ISSC_';:?:\ (a g‘:z‘?get) Load Daily load (tons) Concentration {ppm)

(tons) . Weighted | Maximum

Mean |Maximum | Minimum mean observed
October....... [0 0 0 0 0 0 -- --
November. .. B 0 0 0 0 0 0 -- ==
December....... .o 0 0 0 0 u 0 -- --
January..........eeeeeenn 0 0 0 0 u 0 - -
February 1,841 3.650 215,601 557 3,030 0 3,140 4,120
March 311 617 e620 20 - - 738 --
6,541.0 12,970 a728,719 [24,300| 390,000 (t) 39,200 29,400
455.7 904 a12,968 418 3.500 0 10, 500 5,230
2,478.8 4,920 | 227,330 | 7,580| 177,000 0 32,800 36,200
155.2 308 al,648 53 1,080 0 3,930 7,710
August .. 2,839.1 5,630 | b 155,239 | 5,010/ 70,400 0 20,300 31,600
September .... 432.1 857 24,923 164 1,900 t) 4,220 998
Water year 1953-54...... 15,053.9 29,860 (al,147,048 | 3,140/ 390,000 0 28,200 36.200

e Estimated.

t Less than 0.50 ton.

a Includes loads computed from mostiy estimated concentration graph.
b Includes loads estimated on many days of low flow.
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YELLOWSTONE RIVER BASIN--Continued
YELLOWSTONE RIVER AT BILLINGS, MONT.--Continued
Temperature (°F) of water, water year October 1953 to September 1954
Once-daily measurement between 4 p.m. and.5 p.m.
 measurement betw

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

1 51 49 40 35 34 34 39 40 51 60 0 71

2 55 48 40 32 35 45 38 42 52 62 72 68

3 54 45 38 31 34 35 40 42 60 61 3 70

4 55 45 36 32 36 36 44 51 61 63 70 64

5 56 45 35 - 35 36 50 58 60 70 69 61

6 50 42 -- -- 34 31 50 58 59 68 3 62

1 54 43 35 - 37 31 45 58 58 70 69 64

8 56 44 31 33 36 39 50 58 58 69 70 63

9 56 44 35 33 35 41 42 60 58 62 72 --
10 54 43 32 32 32 42 46 59 57 71 72 63
11 56 46 32 32 32 40 52 60 60 71 71 62
12 55 45 34 32 34 38 52 81 61 7 72 68
13 56 46 34 33 32 39 56 60 61 70 71 69
14 56 45 40 31 35 39 58 60 60 71 70 62
15 56 47 36 31 34 39 56 60 61 69 70 62
16 57 45 33 31 34 40 58 60 59 70 71 61
17 56 43 34 32 35 a 38 52 60 58 71 68 60
18 55 41 35 31 34 41 -- 61 59 3 70 60
19 53 38 38 31 34 41 49 61 61 73 60 59
20 54 35 34 31 35 40 49 61 62 4 66 58
21 50 45 34 31 36 39 50 59 62 70 62 --
22 54 35 33 34 35 41 52 54 65 68 64 62
23 45 40 32 31 40 41 58 68 63 66 70 60
24 46 39 -~ 31 39 38 57 59 61 71 0 60
25 44 38 34 31 40 39 58 69 60 78 66 62
26 44 -- 33 31 39 40 59 58 60 76 64 63
27 46 37 34 31 37 39 58 51 61 70 63 62
28 48 38 32 35 38 37 43 48 60 71 63 58
29 50 38 34 32 -~ 37 42 52 59 70 68 50
30 50 38 32 33 -- 38 40 51 60 70 70 44
31 50 -- 34 34 -- b 38 -- 59 -- 71 b 64 --

Aver-

age 52 42 36 32 35 39 50 56 60 69 68 62

a Reading obtained at 3 p.m.
b Reading obtained at 11 a.m.
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YELLOWSTONE RIVER BASIN--Continued
WIND RIVER AT RIVERTON, WYO.

LOCATION. --At gaging station, at bridge on State Highway 320, three-quarters of a mile
southeast of Riverton, Fremont County.
DRAINAGE AREA.--2,320 square miles, approximately.
RECORDS AVAILABLE.--Chemical analyses: March 1947 to September 1949.
Water temperatures: April 1947 to September 1949, April to September 1953, August
to September 1954.
Sediment records: October 1948 to December 1953, August to September 1954.
EXTREMES, October to December 1953, August to September 1954.--Sediment concentrations:
Maximum daily, not determined; minimum daily, 8 ppm Oct, 1.
Sediment loads: Maximum daily, 700 tons (estimated) Oct. 22; minimum daily, 3 tons Oct.l.
EXTREMES, 1947-54.--Water temperatures: Maximum (1947-48, 1953), 73°F Aug. 31, 1948; min-
imum (1947-49), freezing point on many days during winter months.
Sediment concentrations (1948-54): Maximum daily, 3,100 ppm Aug. 4, 1952; minimum daily,
not determined.
Sediment loads (1948-54): Maximum daily, 36,800 tons June 14, 1953; minimum daily, 1 ton
on many days during 1953.
REMARKS . --Records of discharge for water year October 1953 to September 1954 given in
WSP 1339.

Temperature (°F) of water, August to September 1954

/Once-daily measurement between 7 a.m. and 10 a.m./

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
- 59

212 - 63
3 -- 82
4 -- 59
) -- 58
6 - 54
s i
9 - 55
10 -- 56
H of I
iz - 55
15 -- 56
17 )
18 62 53
19 -~ 49
20 60 --
21 57 50
24 -- 57
25 58 54
26 58 53
ig 58 54
29 64 417
30 62 43
31 61 ==

Aver-

age -— -




YELLOWSTONE RIVER BASIN
YELLOWSTONE RIVER BASIN--Continued
WIND RIVER AT RIVERTON, WYO.--Continued
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Suspended sediment, October to December 1953, August to September 1954
October November December
Suspended sediment Suspended sediment Suspended sediment
Mean M Mean M Mean M
Day dis- ean Tons dis- ean Tons dis- ean Tons
charge | concen- per charge concen- per charge concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
140 8 3 566 - e 70 475 --
160 .- el 618 50 a 85 459 11 } b 14
240 - e 65 842 96 218 435 --
330 310 276 645 - 414 29
750 260 526 690 20 407 --
b 40
900 215 522 681 - 386 -
880 169 402 663 -- 435 31
814 172 3178 524 -- ] 421 -- b 34
618 138 230 475 19 353 --
540 483 - 386 31
515 475 -- 379 --
470 483 -- 393 --
410 491 -- 414 - e'h
460 491 - b 25 421 140 159
460 -- e 130 499 - - -- -
500 491 20 -- - -
510 499 -- - -- --
500 515 - -- -- --
550 499 .- -- -- --
609 - e 300 400 39 ‘I -- -- -
660 - e 420 51 - jf b4 - - -
700 - e 700 515 -- - -- --
520 400 b 550 592 -- .- --
280 - e 150 583 } 60 95 -- -- --
317 -- e 20 592 - -~ --
428 -- e 110 618 -- -- -- -
709 636 2! } b 50 - .- --
718 } 57 111 681 .- -- -- --
738 491 -- e 30 -- -- -
766 80 a 170 483 18 23 - .- -~
574 - e 100 - .- - - -- -
16,826 -- 6,640 16,672 - 1,456 5,718 -- 582
July August September
- -~ - 208 13 1
-~ -~ -- 290 28 22
- -- - 317 34 29
- -- - 386 40 42
-- -- -= 491 60 80
[ AP -~ -- -- 592 135 216
- - -- 491 % a 100
- -- - 400 42 45
5 -~ -- -- 3719 47 48
10...... - -- - 365
1L...... -~ -- -- 341
12...... -- -- -- 341 26 26
13...... - -- -- 3417
14...... -~ -- - 400
15...... . -- - 400
- -- -~ 365
223 341
215 305
198 305
177 16 0 295
212 290
255 270
270 243 16 13
255 270
239 28 19 300
227 305
227 305
201 323
180 353
180 14 7 407 |J
187 == == —=
. 3,246 -- 187 10,425 - 940
Total discharge for period Oct. 1 to Dec. 14, 1953, Aug. 17 to Sept. 30, 1954 (cfs-days).....conuueunrn 52,947
Total load for period Oct. 1 to Dec. 14, 1953, Aug., 17 to Sept. 30, 1954 (tons).......oivcvvecnnenne. 9,805
e Estimated.

a Computed from estimated concentration graph.
b Computed from partly estimated concentration data.
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YELLOWSTONE RIVER BASIN--Continued
POPO AGIE RIVER NEAR RIVERTON, WYO.--Continued
Suspended sediment, October to December 1953

October November December
Su - - -
Mean spended sediment Mean Suspended sediment Mean Suspended sediment
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | ¢oncen- per charge concen- per charge concen- per
(cfs) tration day (cts) tration da (cfs) tration da
(ppm) (ppm) Y (ppm) y

106 14 220 . 240 -

103 -- 217 -- 230 44

103 -- 217 20 220 --

105 16 214 - 210 60

114 18 214 45 220 --

126 17 220 -- 220 --

138 - 217 -- 250 57

140 22 204 == 220 -- a 29

132 12 198 51 200 --

148 - 210 - 210 38

a6

142 -- 217 -- a 20 210 -—

142 - 214 -— 220 --

140 -- 214 -- 240 --

140 -- 210 -- 220 43

138 -- 204 -- 230 --

142 -- 198 31 -- -- -

142 - 198 -- -- -~ --

145 - 217 -- - - --

148 - 198 - - - .

150 -- 155 33 -- -- -

189 -- e15 180 -- -- - -

242 -- e 50 220 .- - - -

224 - e 26 290 90 - - -

220 - 280 85 - - -

220 - 270 63 - - --

220 - 270 35 a 48 - - -

217 23 alb 270 -- -- -~ -

220 27 260 - -- -- -

220 -- 260 -- -- -- -

217 - 250 - - - -

224 - - - - - - -
Total . 5,057 -- 331 6,706 -= 852 435
Total discharge for period Oct, 1 to Dec, 15, 1953 (cfs-days). vee 15,103
Total load for period Oct. 1to Dec, 15, 1953 (t0NS).eeverensesceorsosssensnnss 1,618

e Estimated.
a Computed from partly estimated concentration data.

MUSKRAT CREEK NEAR SHOSHONI, WYO.

LOCATION.--At gaging station, 1} miles upstream from mouth and 7 miles southwest of Shoshoni,
Fremont County.
DRA INAGE AREA .--760 square miles, approximately.
RECORDS AVAILABLE.--Sediment records: June 1950 to September 1954.
EXTREMES, 1953-54.--No flow during year. . . . .
EXTREMES, 1950-54.--Sediment concentrations: Maximum daily, not determined; minimum daily,
no flow on many days each year. . .
sediment loads: Maximum daily, 150,000 tons (estimated) July 22, 1951; minimum daily,
0 tons on many days each year. . .
REMARKS . --Records of discharge for water year October 1953 to September 1954 given in
WSP 1339.

459649 O -58 -6



74 MISSOURI RIVER BASIN ABOVE SIOUX CITY, IOWA

YELLOWSTONE RIVER BASIN--Continued
FIVEMILE CREEK ABOVE WYOMING CANAL, NEAR PAVILLION, WYO.

“LOCATION.--At gaging station, 1,400 feet upstream from Wyoming Canal siphon and 4 miles
north of Pavillion, Fremont County.
DRAINAGE AREA.--143 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1950 to November 1951.
Water temperatures: October 19%0 to September 1951.
Sediment records: October 1949 to September 1954.
EXTREMES, 1953-54.--Sediment concentrations: Maximum daily, 16,900 ppm July 17; minimum
daily, no flow on many days.
Sediment loads: Maximum daily, 2,130 tons July 17; minimum daily, O tons on many days.
EXTREMES, 1949-54.--Sediment concentrations: Maximum daily, 77,400 ppm Sept. 20, 1950;
minimum daily, no flow on many days each year.
Sediment loads: Maximum daily, 123,000 tohs Sept. 20, 1950; minimum daily, O tons on
many days each year.
REMARKS . --Records of discharge for water year October 1953 to September 1954 given in

WSP 1339.
Suspended sediment, water year October 1953 to September 1954
October November December
™ Suspended sediment Mean Suspended sediment Mean Suspended sediment
ean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
harge concen- charge concen- er charge COnCPn- per
c( ig) tration per (cts) tration ga (cts) tration day
ot {ppm) day (ppm) v (ppm)
0 0 0.2
0 [ .4 1 559
o 0 5 el
0 0 .3
[ ¢ 0 0
0 [0} 0 0
19 0 0 0
0 [ 1] v
1) ¢ 0 0
0 0 1 (t)
0 0 0 0
1) 0 0 ¢
0 0 0 0
0 0 [} 0
0 0 0 0
0 0 0 0
[ 0 0 [
0 0 0 0
0 0 0 1]
0 0 1) 0
.5 el [ 0
0 0 0 [}
0 0 u ]
0 ] [ 1)
.1 1,030 (t) 0 0
0 0 2 1)
.1 (t) 0 0
0 0 0 0
.1 [0} 0 0
.4 el 0 0
.2 t) -- -
1.4 3 1.7 5 0 0

e Estimated.
t Less than 0.50 ton.
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YELLOWSTONE RIVER BASIN--Continued
FIVEMILE CREEK ABOVE WYOMING CANAL, NEAR PAVILLION, WYO.--Continued

Suspended sediment, water year October 1953 to September 1954--Continued
January February March
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | comcen- r charge concen- er charge concen- "
pe p pe
(cfs) tration da (cis) tration a (cfs) tration a
(ppm) Y (ppm) 2y (ppm) 2y

0 -- 0 0 - 0
0 -- 0 0 -- 0
.2 800 sal 0 - 0
.1 -- (t) 0 -- 0
.5 800 sal 0 -- 0
.5 800 sa 3 0 -- 0
1.0 850 sa 6 .2 -- el
1.5 700 sa b .3 5,000 sa?
1.0 650 sa 4 .4 4,200 sa 7
1.0 -- ed .2 -- eb
1.0 -- e3 .2 3,300 sa 3
3.0 1,200 sa 15 0 -- 0
4.0 1,200 sa 16 0 -- 0
4.0 1,000 sa 22 0 - 0
1.0 - e 2.0 1,900 sa 20
3.0 700 sa 16 1.0 1,900 a 15
3.0 2,700 sa 55 .5 - e 10
1.0 2,700 sa 18 .5 - e’
0 -- 0 .2 2,900 sa 4
.5 200 sal W1 2,900 sa 2
3.0 1,600 sa 26 .1 5,200 sa 2
2.0 - e 20 .4 -- e
3.0 4,200 sa 60 .1 -- ez
2.0 3,000 sa 38 1.3 5,800 sa 40
1.0 2,600 sa 9 .4 2,000 sa 4
.5 3,100 sab [} -- 0

0 == 0 .3
0 -- 0 .2 -- e2

-- -- - .1
- - -- 0 -- 0
- -- -- 0 -- 0
0 0 37.8 - 338 8.5 -- 143

April May June
0.9 3,900 9 4.4 7,380 s 155 0 -~ 0
1.0 5,100 14 1.5 5,980 24 0 -- 0
.2 1.0 4,560 s 15 0 -- 0
2 3,350 2 .9 -- e8 0 -- 0
.2 .2 800 (t) 0 -- 0
0 -- 0 0 - 0 0 - 0
0 -- 0 .8 -- el0 0 - 0
0 - 0 .8 - e 10 0 -- 0
0 - 0 .7 4,900 9 0 -- 0
0 - 0 4.1 7,200 sa 200 0 -- 0
0 -- 0 3.6 7,400 sa 85 0 -- 0
0 -- 0 1.7 -- e 26 0 -- 0
0 -- 0 1.8 5,300 26 0 - 0
0 -- 0 1.8 5,700 28 0 -- 0
0 -- 0 2.9 8,300 49 0 - 0
0 -- 0 2.0 -- e 20 0 - 0
0 -- 0 2.6 -- e 28 0 -- 0
0 -- 0 1.0 -- e 10 0 -- 0
0 -- 0 .5 2,700 4 0 -- 0
0 - 0 0 - 0 0 - 0
0 - 0 .4 -- ed 0 -- 0
0 - 0 3.6 6,410 s 91 0 -- 0
0 -- 0 1.5 4,450 s 20 0 -- 0
0 -- 0 .8 -- e 10 0 -- 0
0 -- 0 .4 -- ed 0 -- 0
0 - 0 [} - 0 3.5 10,000 s 670
0 - (1] 0 - 0 .6 9,600 sa 60
0 -- 0 0 - 0 0 -
.1 -- el .6 -- e7 (1] -- 0
3 -— ed .3 -- e3 0 - 0
-- -- -- .2 == e2 L1 == ==
2.9 -- 34 40,1 - 848 4.1 -- 730
e Estimated.

s Computed by subdividing day.
t Less than 0,50 ton.
a Computed from partly estimated concentration graph.
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YELLOWSTONE RIVER BASIN--Continued
FIVEMILE CREEK ABOVE WYOMING CANAL, NEAR PAVILLION, WYO.--Continued
Suspended sediment, water year October 1953 to September 1954--Continued
July August Sentember
Suspended sediment Suspended sediment Suspended sediment
Day Bl;ean Mean P:ean Mean lv;ean Mean
ch;;e concen- Tp‘:';s chz:;e concen- 'l;)(:;s ch;:ée concen- Tm;s
(cfs) tration da (cfs) tration d (cts) tration g:
(ppm) Y (ppm) 2y (bpm) Y
0 - [
0 -- 0
0 -- 0
0 -- 0
[1] -- 0
0 - 0
0 - 0
0 -- 0
0 -- 0
4 -- 0
0 - 0
0 -- 0
0 - 0
0 -- 0
o -- 0
0 - 0
14 16,900 | s 2,130
.1 3,200 sb 5
0 -- 0
1.8 10,000 sb 120
.1 - el
0 - 0
0 - 0
0 - 0
] -- 0
0 -- 0
0 -- 0
0 - 0
0 - 0
0 -- 0
0 - 0
16.0 -- 2,256 0 0 0 0
Total discharge for year (cfs-days) 112.5
Total load for year (tons).......... 4,357

e Estimated.

s Computed by subdividing day.
b Computed from estimated concentration graph.
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YELLOWSTONE RIVER BASIN--Continued
FIVEMILE CREEK NEAR RIVERTON, WYO.

LOCATION.--At gaging station, 3 miles downstream from Ocean drain, 12} miles north of
Riverton, Fremont County, and 13 miles upstream from mouth.
DRAINAGE AREA.--342 square miles.
RECORDS AVAILABLE,--Chemical analyses: September 1950 to November 1951.
Water temperatures: October 1950 to September 1951, October 1952 to September 1954.
Sediment records: October 1949 to September 1954,
EXTREMES, 1953-54.--Water temperatures: Maximum, 70°F July 14; minimum, freezing point
on many days during November to May.
Sediment concentrations: Maximum daily, 18,000 ppm Apr. 17; minimum daily, not determined.
Sediment loads: Maximum daily, 6,040 tons July 20; minimum daily, not determined.
EXTREMES, 1949-54.--Water temperatures (1950-51, 1952-54): Minimum, freezing point on
many days during winter mouths each year.
Sediment concentrations: Maximum daily, 89,500 ppm Sept. 20, 1950; minimum daily, not
determined.
Sediment loads: Maximum daily, 199,000 tons Sept. 20, 1950; minimum daily, not determined.
REMARKS .--Investigations indicate that practically all the total sediment load is trans-
ported in suspension at this contracted section of the creek. Flow affected by ice
Dec, 8 to Feb. 9, Feb. 11-14, 24-26, Mar. 9. Records of discharge for water year
October 1953 to September 1954 given in WSP 1339.

Temperature (°F) of water, water year Qctober 1953 to September 1954
Once-daily measurement between 7 a.m. and 11 a.m.

Day [ Oet, Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 50 46 34 32 -- - .- 32 51 61 60 59
2 50 40 32 a 32 -- 32 -~ 34 47 59 59 64
3 42 39 32 a 32 a 32 - 32 35 48 57 60 63
4 43 39 32 32 -- 32 -- 43 54 62 62 59
5 41 36 32 32 a 33 - 39 46 -- 64 63 59
6 42 40 32 a 32 32 32 - 48 -- 65 61 54
1 43 35 32 32 -- - 45 46 44 65 58 57
8 43 32 32 32 - 32 - 47 47 63 59 58
9 42 32 32 32 a 35 -- - 54 53 64 -- 54

10 43 35 32 -- a 34 33 39 §3 59 65 61 56

11 43 37 32 32 -- -- -- 55 55 64 80 54

12 42 36 32 32 -- a 32 31 53 59 67 61 55

13 42 317 32 a 32 34 -- -- 51 -- 67 61 56

14 43 38 32 a 32 -- - 45 54 -- k(} 61 56

15 44 39 32 a 32 a 32 32 37 50 55 66 62 65
16 41 37 32 -- -~ -~ 39 53 55 66 60 52
17 43 35 32 32 32 32 41 5% 53 67 59 52
18 41 -- 32 32 -- - -~ 53 52 67 57 47
19 41 32 32 -- 32 32 41 58 56 67 51 46

20 41 32 32 32 - - 42 63 87 66 57 49

21 43 32 32 - -- -- 40 60 59 65 57 48

22 39 32 a32 32 a 37 34 4 53 59 59 52 49

23 -- a 37 32 -- -- -- 42 53 62 58 56 56

24 41 32 32 -- 38 32 43 64 65 60 57 54

25 41 a 34 32 32 - - 45 55 61 62 59 53
26 37 35 32 -- 33 32 44 50 64 64 58 54

27 37 32 -- 32 - - 43 44 65 65 58 52
28 37 32 32 -- -~ - 49 43 59 63 56 51
29 3e a 38 32 32 - -- 38 45 53 62 56 47

30 46 32 32 -- -- 32 38 50 56 64 59 45
31 38 - 32 -- -- 32 - 54 - 59 60 -~

Aver-
age 42 36 32 -- - -- -- 50 56 64 59 54

a Reading obtained between 4 p.m. and 7 p.m.
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YELLOWSTONE RIVER BASIN--Continued

FIVEMILE CREEK NEAR RIVERTON, WYO.--Continued
ded sediment, water year October 1953 to September 1954

79

October November December
Suspended sediment Suspended sediment Suspended sediment
Mean M Mean M Mean Mean
Day dis - o Tons dis- can Tons dis- Tons
charge | concen- per charge concen- per charge concen- per
(cts) tration day (cts) tration day (cts) tration day
(ppm) (ppm) (ppm)

94 4,500 1,140 26 910 64 29 1,350 106
102 3,980 1,100 25 1,000 67 28 1,430 108
104 4,270 1,200 25 990 67 26 1,500 s 120

94 3,720 944 26 990 70 28 1,300 s 118

55 2,410 358 27 1,180 86 22 1,100 65

31 1,390 116 26 1,380 97 12

24 1,030 67 24 1,240 80 11

21 0 43 22 1,110 66 13

20 650 35 24 950 62 15

20 570 31 25 840 57 14

22 750 45 26 1,010 71 12

21 940 53 26 1,450 102 12

2] 730 41 25 1,090 4 11

19 780 40 26 1,090 1 11

18 700 34 26 1,110 78 10

20 680 37 26 1,210 85 10

21 660 37 27 1,310 97 10

21 670 38 25 1,550 106 10 |{ 176 s

20 860 46 25 1,940 131 11

24 1,530 99 24 1,680 s 123 13

35 2,010 s 221 26 1,600 s 128 12

22 1,180 70 28 1,650 s 138 12

23 1,270 79 29 1,820 143 12

25 850 67 29 1,980 s 177 12

24 190 61 29 1,920 s 165 12

24 120 417 32 1,720 149 12

23 990 61 29 1,690 132 13

24 1,020 66 29 1,720 135 14

25 1,020 69 29 1,560 122 14

26 950 67 29 1,650 129 14

26 900 63 -- -- -- 14

1,049 -- 6,355 795 -- 3,077 449 -- 673
Januvary February March

15 470 19 18 20 -- e 110

16 680 29 19 1,480 80 13 1,500 sa 80

17 1,090 50 21 15 -- e 100

18 1,270 62 22 16 1,900 sa 110

20 1,040 56 24 19 1,800 sa 130

21 26 21 2,100 sa 160

2 28 29 == e 250

22 30 33 3,000 sa 360

22 28 30 - e 400

22 26 27 5,300 s 448

21 24 22 -- e 200

19 810 44 23 15 1,900 s 77

2 21 2,850 179 A - e 100

18 29 18

17 25 21

15 27 21

14 27 18

13 25 18

13 25 19

413 14 2,430 131

13 26 19

13 24 20

15 28 21

19 32 3,700 320 21

17 28 -- e 220 23

16 24 2,220 23

16 885 41 21 -- } e 160 24

17 22 -- 16

20 -- -- -

19 = = o 1@ 1,930 83

18 -- -- -- 16
549 -- 1,213 698 -- 4,840 624 - 4,691

e Estimated.

s Computed by subdividing day.
a Computed from partly estimated concentration graph.
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YELLOWSTONE RIVER BASIN--Continued

FYVEMILE CREEK NEAR RIVERTON, WYO.--Continued
Suspended sediment, water year October 1953 to September 1954--Continued

April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment

Day dis- Mean Tons dis- Mean Tons dis- Mean Tons

charge | concen- per charge concen- per charge concen- per

(cfs) t;:;lf )n day (cfs) l(l; a;:)n day (cts) t(’;) T)t:nn)n day
18 2,500 sa 130 93 12,000 | sa 3,900 135 7,350 2,680
15 73 10,000 1,970 138 7,150 2,660
14 55 8,100 1,200 140 6,700 2,530
14 61 8,100 1,330 139 6,350 2,380
13 61 6,900 1,140 121 6,250 2,040
13 61 9,200 1,620 134 6,900 2,500
12 1,700 55 91 12,500 3,070 140 7,000 2,650
12 ’ 74 8,300 1,660 140 6,800 2,570
13 69 8,400 1,570 133 6,450 2,320
11 68 7,150 1,420 133 7,100 2,550
11 76 8,100 1,660 124 5,850 1,960
11 77 6,650 1,380 128 6,200 2,140
11 83 1,000 1,570 138 5,500 2,050
21 7,410 s 468 87 7,000 1,640 144 5,150 2,000
29 7,500 587 90 8,200 1,990 134 5,250 1,900
21 5,400 306 96 7,750 2,010 129 4,920 1,710
50 18,000 52,760 106 7,100 2,030 132 4,500 1,600
44 -~ e 1,400 105 8,400 2,380 127 4,600 1,580
65 15,100 53,070 122 7,500 2,470 130 4,450 1,560
67 11,500 2,080 123 7,500 2,490 130 5,050 1,770
56 7,900 1,190 112 8,350 2,530 130 4,700 1,650
56 6,600 998 136 8,240 3,030 132 4,950 1, 760
54 6,080 887 132 7,600 2,710 132 5,200 1,850
51 5,600 1 121 1,600 2,480 127 5,400 1,850
67 9,300 1,680 132 7,700 2,740 132 5,080 1,810
73 10,000 1,970 138 8,150 3,040 142 5,400 2,070
56 7,700 1,160 130 7,600 2,670 194 9,760 5,110
73 9,750 1,920 128 7,200 2,490 190 7,950 4,080
78 8,150 1,720 123 7,150 2,370 163 8,250 3,630
67 7,080 1,280 122 6,980 2,300 147 8,020 3,180
-= -- ~- 136 7,600 2,790 -- o= -=
1,096 -- 25,037 3,081 -~ 67,550 4,158 -- 70, 140

July August September
132 7,300 2,600 164 6,700 2,970 111 5,080 1,520
124 6,750 2,260 168 6,300 2,860 112 4,620 1,400
128 6,000 2,070 161 6,800 2,960 117 4,520 1,430
129 6,600 2,300 148 6,550 2,620 115 5,450 1,690
151 6,820 2,780 140 6,500 2,460 114 5,800 1,790
134 6,250 2,260 138 6,320 2,360 115 5,450 1,690
121 5, 700 1,860 136 6,850 2,520 115 5,300 1,650
112 5,120 1,550 147 7,200 2,860 112 4,750 1,440
118 5,500 1,750 152 7,100 2,910 115 5,050 1,570
111 5,560 1,670 154 6,550 2,720 159 6,000 2,580
118 6,500 2,070 138 5,600 2,090 214 6,720 3,880
121 6,100 1,990 136 5,680 2,070 211 6,550 3,730
130 7,200 2,530 152 6,150 2,520 202 5,750 3,140
147 7,300 2,900 157 6,050 2,570 181 7,960 3,890
161 6,850 2,980 167 6,100 2,750 122 8,000 2,640
168 6,950 3,150 164 5,950 2,640 92 6,400 1,590
187 1,600 3,840 145 5,780 2,260 86 5,700 1,320
1906 11,000 5,820 140 5,500 2,080 79 4,320 922
194 8,990 4,710 163 7,200 3,170 76 4,100 841
213 10,500 6,040 161 6,200 2,700 k(4 3,320 628
213 8,800 5,060 163 6,000 2,640 65 4,450 781
168 7,250 3,290 164 5,750 2,550 63 3,200 544
157 6,950 2,950 174 5,950 2,800 68 5,050 927
146 6,350 2,500 161 5,550 2,410 81 3,950 864
134 5,780 2,090 145 5,500 2,150 89 4,900 1,180
138 5,950 2,220 135 5,350 1,950 89 5,500 1,320
135 5,700 2,080 130 5,400 1,900 92 5,050 1,250
144 5,350 2,080 123 5,150 1,710 96 4,700 1,220
152 5,750 2,360 126 5,000 1,700 92 4,500 1,120
159 6,450 2,710 123 4,800 1,590 90 4,400 1,070
157 6,680 2,830 118 4,550 1,450 == == =

4,598 - 817,360 4,593 -- 74,940 3,343 -- 49,617
Total discharge for year (€fs-days).....ceveererenieinorianrsnoncnnnarans 25,033
Total load for year (10NS). ... voveoerernrornecrnraees 395,493

e Estimated.

s Computed by subdividing day.

a Computed from partly estimated concentration graph.
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82 MISSOURI RIVER BASIN ABOVE SIOUX CITY, IOWA

YELLOWSTONE RIVER BASIN--Continued
FIVEMILE CREEK NEAR SHOSHONI, WYO.

LOCATION.--At gaging station, 1 mile upstream from normal high-water line of Boysen Reservoir
and 5 miles west of Shoshoni, Fremont County.

DRAINAGE AREA,--397 square miles.

RECORDS AVAILABLE.--Chemical analyses: September 1949 to November 1951.

VWater temperatures: December 1948 to September 1954.
Sediment records: August 1948 to September 1954.

EXTREMES, 1953-54.--Water temperatures: Maximum, 72°F July 18; minimum, freezing point on
many days during November to April.

Sediment concentrations: Maximum daily, 13,600 ppm May 1; minimum daily, not determined.
Sediment loads: Maximum daily, 12,400 tons July 21; minimum daily, not determined.

EXTREMES, 1948-54--Water temperatures: Maximum, 84°F June 10, 1949; minimum, freezing

point on many days during winter months each year.

delmegi cgggentrations: Maximum daily, 136,000 ppm June 12, 1949; minimum daily, 10 ppm
an. . 1.

Sediment loads: Maximum daily, 350,000 tons (estimated) Sept. 19, 1948; minimum daily,
less than 0.50 ton Jan. 31, 1951.

REMARKS . ~-Sampling section modified by an artificial contraction built 200 feet upstream
during August 1952, Flow affected by ice Dec. 10 to Jan. 7, Jan. 20-23, Mar. 2-7,
¢§—14§39Records of discharge for water year October 1953 to September 1954 given in

P 1 .

Temperature (°F) of water, water year October 1953 to September 1954
Once-daily measurement between 7 a.m. and 10 a.m./

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 48 39 32 a3t 32 31 32 -~ -- 65 63 58
2 45 40 33 32 31 - 43 43 a b1 61 62 60
3 41 39 - 32 -- - 43 45 50 59 60 60
4 44 37 - 34 - -- 45 46 53 61 a7l 56
5 41 35 -- 34 31 -- 40 48 56 87 63 61
6 == 38 - 31 -- 40 40 50 52 66 60 53
1 42 36 32 - 32 - 40 48 46 66 61 54
8 41 34 - 32 32 32 36 48 51 64 a 70 52
9 42 33 -- 31 32 35 43 53 55 69 69 54

10 42 33 32 -- 31 - 37 54 58 65 63 54

11 43 36 -- 32 33 -- 54 54 52 65 62 56

12 42 34 31 32 32 -- 40 56 54 66 63 59

13 - 35 -- -- 33 -- 43 55 59 69 62 55

14 41 37 -- a3l -- - 48 55 57 88 62 54

15 42 38 -- 32 32 -- 38 56 58 66 65 54

16 47 37 -- - 32 31 41 65 56 68 62 50

17 41 35 -- 32 32 -- 50 80 54 68 62 51

18 43 35 a32 31 32 -- 50 83 56 72 63 47

19 41 31 -- 32 31 31 43 59 57 68 56 49

20 42 32 -- -- 31 34 45 62 66 66 59 46

21 43 32 33 - 33 41 39 63 61 66 55 49

22 44 -- 31 -- -- 35 43 55 65 60 51 49

23 40 34 - 32 32 34 45 50 65 60 54 55

24 41 32 -- 32 33 33 45 - 65 61 59 52

25 41 31 -- 31 32 31 52 - 69 67 60 50

26 38 35 - 31 33 42 48 - 67 64 60 50

27 37 31 35 -- 31 34 48 -- 69 71 56 50

28 38 32 -~ - 32 33 52 - 60 65 55 -

29 37 33 a32 31 - 32 38 - 59 64 .- 45

30 40 32 -- -- -- 31 39 -- 2698 66 59 44

31 -- -- a 32 -- -- 32 -- 51 -~ 61 58 --

Aver-
age 42 35 -- - 32 -- 43 - 58 65 61 53

a Reading obtained between 11 a.m. and 1 p.m.
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FIVEMILE CREEK NEAR SHOSHONI, WYO.--Continued
Suspended sediment, water year October 1953 to September 1954
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October November December
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- - charge concen- o charge concen-
tration pe: tration per tration per
(cts) day (cfs) day (cts) day
(ppm) (ppm) (ppm)
215 6,300 3,660 48 1,500 194 55 2,500 371
241 5,600 3,640 48 2,700 350 51 2,800 386
254 5,500 3,770 45 2,800 340 51 3,500 482
221 3,300 1,970 47 2,800 355 53 4,900 701
120 4,900 1,590 48 4,300 557 48 3,700 480
81 3,500 765 438 4,200 544 40 2,700 292
67 3,200 579 43 2,800 325 39 1,800 190
53 3,300 472 43 3,200 372 39 2,600 274
51 3,100 427 43 2,200 255 45 3,500 425
48 2,700 350 41 5,600 620 40 3,700 400
47 2,300 292 41 5,100 565 31 2,800 234
48 2,800 363 43 4,200 488 29 2,100 164
48 2,900 376 44 5,800 689 28 3,200 242
48 2,500 324 44 4,600 548 28 1,750 132
48 3,000 389 45 4,700 571 28 1,700 129
48 3,700 480 47 4,700 596 28 1,700 129
48 2,600 337 48 3,900 505 30 1,200 97
48 2,200 285 53 3,700 529 32 1,600 138
48 2,900 376 47 3,400 431 34 --
53 3,500 501 45 4,300 522 36 .-
67 5,600 1,010 48 5,600 726 33 --
48 3,800 492 56 4,700 711 32 -
50 3,500 472 59 3,900 621 31 --
55 3,400 505 59 4,300 685 31 470
51 2,900 399 55 3,800 564 31 - e 65
48 4,100 531 55 4,500 668 31 -~
48 3,300 428 55 3,400 505 31 -
50 4,400 594 56 2,000 302 34 -
51 4,600 633 58 2,700 423 33 1,380
50 2,800 378 56 3,200 484 33 --
50 2,200 297 -- -- -- 32 553
2,403 -- 26,685 1,468 -- 15,043 1,117 -- 6,111
January February March
33 = 34 835 29 4,800 376
34 -- 38 . 26 - & 200
35 -- 40 -- 25 - & 100
35 1,260 43 -- 26 1,600 112
36 - 43 1,610 30 3,300 267
37 - 47 - 32 4,200 363
39 - 53 -- 110 35 6,500 614
40 775 55 -- € 37 4,960 s 602
38 -- 51 -- 32 7,400 639
38 -- 48 -- 29 5,300 415
35 -- 45 -- 30 4,000 324
33 -- 39 741 29 2,900 227
35 - 37 -- 27 4,500 328
37 -- 43 -- 30 4,100 332
35 592 48 - 37 4,700 470
28 - e 75 51 - 37 3,200 320
27 - 45 1,800 37 2,800 280
23 -- 47 -- 33 2,100 187
21 -- 45 2,450 e 250 30 2,300 186
21 - 40 - 29 2,200 172
21 -- 40 -- 32 2,500 216
21 857 35 -- 32 2,500 216
30 - 35 -- 32 2,300 199
35 -- 45 6,400 5982 34 2,200 202
30 .- 38 7,480 %7 33 2,300 205
30 -- 32 5,400 467 33 2,500 223
31 - 29 8,900 697 34 2,700 248
32 - 30 7,400 599 32 2,100 181
37 - -- - -- 30 2,200 178
33 -- -- - - 25 2,100 142
32 -- -- - - 27 2,800 204
992 - 2,325 1,176 - 7,302 964 -- 8,728
e Estimated.

s Computed by subdividing day.
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S ded sedi t, water year October 1953 to September 1954--Continued
April May June
Mean Suspended sediment Mean Suspended sediment ™ Suspended sediment
ean
Day dis- | Mean & o dis- Mean Tons dis- Mean Tons
char: concen: harge concen- ha concen-
ge ation per charg A per charge - per
(cfs) tratio day (cfs) tration day (cts) tration day
(ppm) (ppm) (ppm)
30 3,100 251 206 13,600 s 8,290 289 9,100 7,100
29 2,300 180 147 11,500 4,560 293 8,400 6,650
28 2,000 151 139 7,500 2,810 289 8,500 6,630
28 1,800 136 130 7,000 2,460 289 8,200 6,400
27 1,800 131 141 6,200 2,360 258 7,800 5,430
24 1,700 110 136 8,500 3,120 268 8,600 6,220
22 1,300 77 170 11,300 5,190 278 8,200 6,150
21 1,300 74 150 8,500 3,440 272 8,200 6,020
19 1,400 72 147 4,900 1,940 268 7,300 5,280
19 1,300 67 133 5,600 2,010 268 8,000 5,790
19 1,300 67 96 6,800 1,760 258 7,400 5,150
21 1,300 74 98 6,800 1,800 261 7,600 5,360
23 1,300 81 184 8,800 4,370 282 7,000 5,330
38 3,100 318 176 7,500 3,560 296 6,800 5,430
75 7,200 1,460 178 7,500 3,600 325 7,500 6,580
40 5,800 626 190 8,100 4,160 314 7,100 6,020
71 12,000 2,300 190 8,600 4,410 344 7,100 6,590
94 7,600 1,930 196 7,800 4,130 336 6,900 6,260
144 8,300 3,230 228 8,400 5,170 336 6,500 5,900
128 9,200 3,180 224 9,100 5,500 318 5,900 5,070
111 6,700 2,010 215 9,000 5,220 300 5,600 4,540
94 5,600 1,420 261 10,900 7,680 289 5,600 4,370
79 5,500 1,170 268 9,400 6,800 296 6,200 4,960
81 4,700 1,030 254 7,800 5,350 293 6,200 4,900
94 6,700 1,700 251 8,600 5,830 293 6,700 5,300
109 8,600 2,530 264 8,600 6,130 347 7,400 6,930
120 6,100 1,980 272 8,600 6,320 389 8,300 8,720
161 8,000 3,480 282 8,400 6,400 389 9,300 9,770
161 8,500 3,690 275 8,200 6,090 355 8,400 8,050
161 6,900 3,000 278 8,000 6,000 332 8,100 7,260
-- -- -- 289 7,500 5,850 -- -- ==
2,071 ~= 36,525 6,168 -- 142,310 9,125 -~ 184,160
July August September
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